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This soil survey is a publication of the National Cooperative Soil Survey, a 
joint etfort of the United States Department of Agriculture and other federal 
agencies, state agencies including the Agricultural Experiment Stations, and 
local agencies. The Soil Conservation Service has leadership for the federal 
part of the National Cooperative Soil Survey. The University of Nebraska, 
Institute of Agriculture and Natural Resources, Conservation and Survey 
Division, has leadership for the state part of the National Cooperative Soil 
Survey. In line with Department of Agriculture policies, benefits of this program 
are available to all, regardless of race, color, national origin, sex, religion, 
marital status, or age. 

This survey was made cooperatively by the Soil Conservation Service and 
the University of Nebraska, Conservation and Survey Division. It is part of the 
technical assistance furnished to the Upper Niobrara and White Natural 
Resource District. The Upper Niobrara and White Natural Resource District 
provided funds for some of the aerial photography and fieldwork. 

Major fieldwork for this soil survey was completed in 1979. Soil names and 
descriptions were approved in 1980. Unless otherwise indicated, statements in 
this publication refer to conditions in the survey area in 1980. 

Soil maps in this survey may be copied without permission. Enlargement of 
these maps, however, could cause misunderstanding of the detail of mapping. 
If enlarged, maps do not show the small areas of contrasting soils that could 
have been shown at a larger scale. 


Cover: Soils in the Alliance-Rosebud-Keith association are used mainly for 
cultivated crops, both dryland and irrigated. 
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This soil survey contains information that can be used in land-planning programs in 
Box Butte County. It contains predictions of soil behavior for selected land uses. The 
survey also highlights limitations and hazards inherent in the soil, improvements needed to 
overcome the limitations, and the impact of selected land uses.on the environment. 

This soil survey is designed for many different users. Farmers, ranchers, foresters, and 
agronomists can use it to evaluate the potential of the soil and the management needed for 
maximum food and fiber production. Planners, community officials, engineers, developers, 
builders, and home buyers can use the survey to plan land use, select sites for 
construction, and identity special practices needed to insure proper performance. 
Conservationists, teachers, students, and specialists in recreation, wildlife management, 
waste disposal, and pollution control can use the survey to help them understand, protect, 
and enhance the environment. 

Great differences in soil properties can occur within short distances. Some soils are 
seasonally wet or subject to flooding. Some are shaliow to bedrock. Some are too unstable 
to be used as a foundation for buildings or roads. Clayey or wet soils are poorly suited to 
use as septic tank absorption fields. A high water table makes a soil poorly suited to 
basements or underground installations. 

These and many other soil properties that affect land use are described in this soil 
survey. Broad areas of soils are shown on the general soil map. The location of each soil is 
shown on the detailed soil maps. Each soil in the survey area is described. Information on 
specific uses is given for each soil. Help in using this publication and additional information 
are available at the local office of the Soil Conservation Service or the Cooperative 
Extension Service. 


Sherman L. Lewis 
State Conservationist 
Soil Conservation Service 
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BOX BUTTE COUNTY is in the northwestern part of 
Nebraska [(fig. 1) t is bordered on the south by 
Scottsbluff and Morrill Counties, on the west by Sioux 
County, on the north by Dawes County, and on the east 
by Sheridan County. It covers an area of 1,065 square 
miles, or 681,728 acres. Alliance, the county seat, is the 
largest town. 


Figure 1.—Location of Box Butte County in Nebraska. 


Commerce and industry are important in the county, 
particularly in Alliance, which has become an important 
railroad center. The railroad is a major employer in the 
county. Agriculture is the main enterprise. Winter wheat, 
corn, sugar beets, and field beans are grown extensively 
for cash income. Alfalfa and potatoes are also grown. 
Livestock ranching also is an important enterprise in the 
county. Most of the ranches produce feeder calves. 

Box Butte County has good facilities for transportation. 
Railroads provide freight service to Alliance and 
Hemingford. Air and bus service are also available at 
Alliance. The county is traversed by several all-weather 


surface highways. U.S. Highway 385 provides a north- 
south route mainly in the eastern part of the county. 
Nebraska Highway 2 provides a route across the county 
from the southeast to northwest. Nebraska Highway 87 
is an east-west route in the northern part. Rural roads 
are generally on section lines. A few of these are hard 
surfaced, but most are crushed rock or dirt. 

Public schools ranging from elementary grades 
through high school are in Alliance and Hemingford. 
Several elementary schools serve the rural areas of the 
county. 

About 36 percent of the acreage in the county 
consists of soils in capability class Il, as defined in the 
section “Use and Management of the Soils." Class III 
soils make up about 16 percent of the acreage; class IV, 
21 percent; class V, less than 0.5 percent; class VI, 24 
percent; class VII, 2 percent; and class VIII, less than 0.5 
percent. Because inadequate rainfall limits dryfarming, 
none of the soils are in class I. 

The soils in this county range from nearly level to very 
steep. About 25 percent are nearly level, 32 percent are 
very gently sloping, 18 percent are gently sloping, and 
14 percent are strongly sloping. About 9 percent are 
moderately steep, and 2 percent are very steep. 

Most of the soils in the county are loamy or sandy. A 
few in the northern part of the county are clayey. The 
major soils on the uplands are loamy. These formed in 
residuum weathered from Tertiary sandstone and in 
locally wind-deposited material derived from fine-grained 
siltstone and sandstone. Minor soils in the uplands 
formed in eolian sand or alluvium. Soils in the valleys 
formed mainly in alluvium or a combination of colluvium 
and alluvium. Wetness from the seasonal high water 
table and alkalinity are the principal limitations of soils on 
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the bottom lands. Floading is a hazard in some areas. 
The alkalinity, wetness, and fertility of the soils and the 
hazard of soil blowing are the principal concerns of 
management on the valley soils. Soil blowing and water 
erosion are the main hazards on upland soils. The 
annual precipitation is near the minimum for dryland 
cropping. Conserving moisture, controlling soil blowing, 
and maintaining soil fertility are other concerns of 
management. 

In Box Butte County, about 53 percent of the 
agricultural land is cropland and about 46 percent is 
rangeland. The rest is in woodland, farm roads, water, 
and waste areas. About 54 percent of the cropland is 
dryfarmed, and about 24 percent is irrigated. 

The first soil survey of Box Butte County was 
published in 1918 (6). This survey updates the first 
survey and gives additional information and maps that 
show the soils in more detail. 


General Nature of the Survey Area 


This section provides information about Box Butte 
County. It discusses history and development; 
physiography, relief, and drainage; geology; water supply; 
Climate; industry, manufacturing, and agricultural 
business; and trends in agriculture. 


History and Development 


The Cheyenne and Sioux Indians were the first known 
inhabitants of what is now Box Butte County. Around 
1880, the area was occupied by cattlemen who made 
use of the open range. The first large migration of 
settlers across the county occurred in 1878 with the 
opening of the Sydney-Deadwood Trail, a supply line for 
the gold mines of the Black Hills. The area was surveyed 
in 1879 and opened for settlement in 1880. Nonpareil, 
the first village in the county, was established about this 
time. The first settlers, who came mainly from other parts 
of Nebraska and from the eastern states and were 
mainly of German nationality, established their 
homesteads along the Niobrara River. 

Box Butte County was formed from the southern part 
of Dawes County in 1886. Nonpareil was named the 
county seat. Later the county seat was moved to 
Hemingford. The town of Alliance was established in 
1888 and became the county seat in 1898. 

In 1890, this county had 5,570 inhabitants. The 
population climbed steadily, reaching 11,861 in 
1930. From 1930 to 1970 the population fluctuated from 
a high of 12,270 in 1950 to a low of 10,094 in 1970. 
Since the revival of the coal industry in the early 1970's, 
railroad employment in Alliance has grown dramatically, 
increasing the population of the county to 13,696 in 
1980. 
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Physiography, Relief, and Drainage 


Box Butte County is in the High Plains section of the 
Great Plains physiographic province. Five general types 
of landforms make up the county—a high plains table, a 
rolling plain, an area of steep hills and escarpments, 
sandhills, and stream valleys. 

The Box Butte Table dominates the north-central and 
central parts of the county and is a remnant of an 
ancient high plain. it is a broad, somewhat flat tableland 
that is dissected by entrenched drainageways. It slopes 
to the east and southeast. This table is capped by loess 
in most places. 

To the west, south, and east of this tableland is a 
rolling plain. It consists of eroded remnants of the 
ancient high plains, which have been mantled in many 
places by wind-deposited coarse, moderately coarse, 
and loesslike materials. On the steeper slopes the 
underlying bedrock is commonly at or near the surface. 

In the northern part of the county, rugged 
escarpments, hills, and steep side slopes were formed 
by the deep entrenchment of the Niobrara River and its 
tributaries. The area is largely made up of eroded 
material from Tertiary sandstone and has outcrops of 
Tertiary sandstone and clayey siltstone at the surface in 
many places. The bottom land of the Niobrara River lies 
from 100 to 200 feet below the higher hills and 
escarpments. 

Aiong the southern and eastern borders of the county 
there are areas of rolling and hilly sand dunes. The tops 
of the higher dunes are 50 to 200 feet above the valley 
floor. 

About 9 percent of the county is in stream valleys. The 
principa! valleys are those of the Niobrara River and 
Snake Creek. The Niobrara River Valley ranges from 1/8 
to 1/2 mile in width, and Snake Creek ranges from 1/8 
mile to 3 miles in width. 

This county is drained by four major systems. In the 
north, the Niobrara River and its tributaries, Dry Creek 
and Sand Canyon Creek, drain about 12 percent of the 
county. The Niobrara River enters the county in the 
northwestern corner and flows north out of the county 
about 8 miles east of the western border. Dry Creek and 
Sand Canyon Creek are intermittent streams. They run in 
a west to east direction, leaving the county about 11 
miles west of the northeastern corner and entering the 
Niobrara River in southern Dawes County. 

The northeastern part of the county is drained by Box 
Butte Creek. This creek is a perennial stream near the 
eastern border of the county. It flows in a northeasterly 
direction and leaves the county about 10 miles south of 
the northeastern corner. It enters the Niobrara River in 
western Sheridan County. This system drains about 15 
percent of the county. 

The east-central part of the county is drained by two 
intermittent streams, Berea Creek and Hemingford 
Creek. These creeks begin in the central part of the 
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county and drain in a southeasterly direction, terminating 
near the eastern border of the county into large basins 
where the water stands until it evaporates or soaks into 
the ground. These streams drain about 15 percent of the 
county. 

The remainder of the county is drained by Snake 
Creek and its tributaries, chiefly Point of Rocks Creek 
and Barrel Springs Creek. Snake Creek runs in an 
easterly direction in the southern part of the county. It is 
a perennial stream in the western part of the county but 
loses its streamflow as it moves east across the county. 
Point of Rocks Creek and Barrel Springs Creek 
tributaries are intermittent streams that begin in the 
central and western parts of the county and drain in a 
southeasterly direction into Snake Creek. Snake Creek 
terminates near the eastern border of the county at the 
edge of the sandhills. Any drainage water that reaches 
the eastern part of the county is absorbed rapidly by the 
sandy soils. 

The sandhill region, about 4 percent of the county, has 
no surface drainage, because the soils are so permeable 
they normally absorb all the precipitation that falls. 

Box Butte County has an average elevation of 4,200 
feet above sea level. It ranges from 4,580 feet near the 
west-central border of the county to 3,850 feet at the 
termination point of Hemingford Creek and Berea Creek. 
The Alliance airport is at an elevation of 3,930 feet, and 
the town of Hemingford is at an elevation of 4,256 feet. 


Geology 


Outcrops of bedrock in Box Butte County are of 
Tertiary age (3). The soils of Box Butte County formed in 
material weathered from this rock and from 
unconsolidated younger deposits of Quaternary age. 

The oldest geologic exposures in the county are of the 
Arikaree Group. The lower part of this group consists of 
light-colored, fine-grained, massive sandstone and 
brownish sandy siltstone. The upper part of the Arikaree 
Group, known as the Upper Harrison Formation, consists 
of very fine- and fine-grained, grayish brown, loosely 
consolidated sandstone interbedded with white, 
calcareous sandstone ledges. 

Outcrops of the lower Arikaree Group are along the 
Niobrara River in the northwestern part of the county 
and are at or near the surface throughout most of the 
southwestern part. Exposures of the Upper Harrison 
Formation are throughout much of the west-central part 
of the county. 

Formations of the Ogallala Group are over the 
Arikaree Group in the county. Four formations are within 
this group. They are the Runningwater, Box Butte, Sheep 
Creek, and Ogallala Formations. 

The Runningwater Formation fills an ancient stream 
valley running east to west across the northern part of 
the county. The formation is mostly composed of 
massive sandstone and wavy bedded sandstone. The 


color varies from pale yellow to light brownish gray and 
white. 

The Box Butte Formation is over the Runningwater 
Formation in the northern part of the county and the 
Upper Harrison Formation in the north-central and east- 
central parts. The upper part of the formation is 
composed of reddish to greenish mottled claystone or 
clayey siltstone that has hard, white calcareous 
concretions, The lower part is composed of reddish 
clayey siltstone and fine-grained sandstone (4). Outcrops 
of this formation are in the northern part of the county. 
Norrest and Imlay soils formed in material weathered 
from the Box Butte Formation. The Hemingford soils 
formed in reworked material of this formation and are in 
the northeast part of the county. 

The Sheep Creek Formation is over the Box Butte 
Formation in much of the northern and east-central parts 
of the county and is over the lower Arikaree Formation in 
the southwest corner. It is composed of greenish to 
grayish, soft sandstone that has calcareous, cemented 
sandstone ledges that are irregularly spaced throughout 
the formation. Most exposures are in the northern part of 
the county. 

The Ogallala Formation is over the Arikaree Group in 
the south-central and southeastern parts of the county. It 
is composed of grayish or white cemented sandstone. 
Most of this formation is exposed in the south-central 
part of the county. 

The unconsolidated Quaternary deposits are over the 
Tertiary formations throughout the county, except where 
these older formations are exposed at the surface. Most 
ot the Quaternary deposits are wind-deposited loamy 
and sandy materials or loamy alluvium. 

Soils that formed in deep, wind-deposited loamy 
materials are those of the Jayem and Keith series. 
Tassel soils formed in material weathered from the 
Tertiary sandstone formations, Alliance soils formed in a 
thin layer of loess deposited over material weathered 
from the underlying Tertiary bedrock. Soils that formed in 
deep deposits of eolian sand are in the Dailey, Valent, 
and Valentine series. Soils that formed in loamy alluvium 
are in the Craft, Duroc, Janise, and McCook series. 


Water Supply 


There are four main hydrologic units (subdivisions of 
geologic groups) in Box Butte County that are presently 
used for water supply and have potential for further 
development. These are the Arikaree and Upper 
Harrison units (Arikaree geologic group) and the 
Runningwater and Ogallala units (Ogallala geologic 
group). The water-bearing rocks in these units are mainly 
fine- and very fine-grained sandstones. 

The Arikaree unit has a maximum thickness of 500 
feet. It underlies most of the county and may be over 
400 feet below the surface in the eastern part. This is 
the major water producing layer in the county. This unit 


has approximately 115 million acre-feet of saturated 
rock, of which 20 percent (23 million acre-feet) is water. 

The Upper Harrison unit has a maximum thickness of 
200 feet. It is exposed in the west-central part of the 
county but is nearly 250 feet below the surface in the 
eastern part. This unit has approximately 30 million acre- 
feet of saturated rock. This rock contains 4.5 million 
acre-feet of water (15 percent of the volume). 

The Runningwater unit has a thickness of over 200 
feet. lt has 6 million acre-feet of saturated rock, of which 
20 percent (1.2 million acre-feet) is water. 

The Ogallala unit is under most of the southern and 
Southeastern parts of the county. It has maximum 
thickness of 200 feet. It has about 14 million acre-feet of 
saturated rock, of which 26 percent (3.7 million acre- 
feet) is water. 

Small amounts of land are irrigated from Kilpatrick 
Lake and the Niobrara River. Except for these few areas, 
all irrigation and municipal water in the county is pumped 
from wells. 

Most well water has a mineral concentration of less 
than 500 milligrams per liter. it is generally a “hard, 
silica-calcium-bicarbonate type and suitable for most 
irrigation, stock, domestic, industrial, and municipal 
purposes" (5). 

Between 1938 and 1975 approximately 700,000 to 
800,000 acre-feet of water has been removed from 
ground water storage. This represents a decrease of 
less than 2 percent of the total storage volume. Water 
levels at and just north of Alliance have gone down 35 
to 40 feet since 1938. There is, however, no area in the 
county in which the ground water supply is severely 
depleted. 


Climate 


Prepared by the National Climatic Center, Asheville, North Carolina. 


Box Butte County is generally warm in summer with 
frequent hot days. In winter, periods of very cold weather 
are caused by arctic air moving in from the north or 
northeast. Cold periods alternate with milder periods that 
occur often when westerly winds are warmed as they 
move downslope. Most precipitation falls as rain during 
the warmer part of the year and is normally heaviest in 
late spring and early summer. Winter snowfalls are 
frequent, but snow cover usually disappears during mild 


periods. 
Table 1|gives data on temperature and precipitation 


for the survey area, as recorded at the University of 
Nebraska Northwest Agric! 9 Laboratories at Alliance, 
in the period 1951 to 1977. Table 2|shows probable 


dates irst freeze in fall and the last freeze in 
spring. Table 3 provides data on length of the growing 
Seasotr. ; 

In winter the average temperature is 26 degrees F, 
and the average daily minimum temperature is 13 
degrees. The lowest temperature on record, which 
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occurred at Box Butte on January 20, 1963, is -30 
degrees. In summer the average temperature is 69 
degrees, and the average daily maximum temperature is 
84 degrees. The highest recorded temperature, which 
occurred at Box Butte on July 12, 1954, is 108 degrees. 

Growing degree days are shown in table 1. They are 
equivalent to "heat units." During the month, growing 
degree days accumulate by the amount that the average 
temperature each day exceeds a base temperature (40 
degrees F). The normal monthly accumulation is used to 
schedule single or successive plantings of a crop 
between the last freeze in spring and the first freeze in 
fall. 

The total annual precipitation is 15.12 inches. Of this, 
12 inches, or 80 percent, usually falls in April through 
September. The growing season for most crops falls 
within this period. In 2 years out of 10, the rainfall in April 
through September is less than 10 inches. The heaviest 
1-day rainfall during the period of record was 2.18 inches 
at Alliance on August 10, 1974. Thunderstorms occur on 
about 44 days each year, and most occur in summer. 

The average seasonal snowfall is 35 inches. The 
greatest snow depth at any one time during the period of 
record was 15 inches. On an average of 24 days, at 
least 1 inch of snow is on the ground. The number of 
Such days varies greatly frorn year to year. 

The average relative humidity in midafternoon is about 
45 percent. Humidity is higher at night, and the average 
at dawn is about 75 percent. The sun shines 75 percent 
of the time possible in summer and 60 percent in winter. 
The prevailing wind is from the west or west-northwest 
during the months of October through April and from the 
east-southeast from May through September. Average 
windspeed is highest, 12 miles per hour, in spring. 

During winter in some years, a heavy blizzard with high 
winds and drifting snow strikes the area, and snow 
remains on the ground for many weeks. During summer 
in some years, hailstorms cause severe local damage to 
crops in the area. 


Commerce, Industry, and Agricultural 
Business 


Most of the commerce of Box Butte County is 
associated with the railroad located in Alliance. In 
addition to the extensive facilities in the railroad yards, 
there are several railroad contractors and two 
maintenance plants. 

Two firms in Alliance manufacture products for sale 
outside the county. One firm manufactures rubber hose 
products. The other firm makes down-filled products, 
Such as clothing and sleeping bags. Many businesses 
Sell and service machinery used in farming. 

Fattened cattle, hogs, and sheep are shipped to 
adjacent counties or to large terminals for marketing. 
Poultry products produced on the farm are marketed 
mainly in the county. Grain products not used on the 
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farm are sold at local elevators and shipped to the larger 
grain terminals. Crops such as dry edible beans, sugar 
beets, and potatoes are marketed locally and then 
shipped out to the county to buyers and processors. 


Trends in Agriculture 


Farming has been a major part of the economy in Box 
Butte County since 1885. Before this, ranching was the 
main enterprise. According to Nebraska Agricultural 
Statistics, the number of farms in the county was 640 in 
1963 and 570 in 1979. This gradual decline in numbers 
is caused mostly by an increase in the size of farms. The 
average size of farms in 1979 was approximately 800 
acres. Farms in the county are mostly combination cash 
grain and livestock enterprises. Crop production has 
increased as more and more of the rangeland has been 
broken for cultivation and as more land has come under 
irrigation. Although rangeland has decreased, the 
number of cattle has increased through the years, mainly 
because more cattle are fattened in dry feedlots. 

According to the Nebraska Agricultural Statistics 
reports, the total number of cattle increased from 49,000 
in 1968 to 53,000 in 1978. The number of milk cows has 
decreased from 540 in 1968 to 200 in 1978. Hogs 
increased trom 4,710 in 1968 to 4,900 in 1979. Sheep 
on farms decreased from 7,700 in 1968 to 1,600 in 
1978, and the number of poultry decreased from 17,750 
in 1968 to 5,000 in 1978. 

Dryland wheat is the most important cultivated crop 
grown in the county. In 1968, 118,040 acres was planted 
to wheat; by 1978, the acreage had decreased to 
103,000. During this time the average yield of wheat 
increased from 30.9 to 39.6 bushels per acre. 

The use of irrigation has increased from 50,400 acres 
in 1968 to 86,000 acres in 1978. The main irrigated 
crops are corn, dry edible beans, and sugar beets. 
Irrigated corn has become an important cash-grain crop. 
In 1968, the crop was harvested from 11,680 acres, and 
by 1978, the acreage had increased to 21,200. The 
acreage of dry edible beans increased from 8,860 acres 
in 1968 to 26,500 acres in 1978. Production of sugar 
beets increased from 11,110 acres in 1968 to 14,800 
acres in 1978. 

Other crops grown in the county are alfalfa, oats, and 
potatoes, and most of the alfaifa and potatoes are under 
irrigation. Alfalfa is generally grown for hay production. 

Most of the increase in crop yields can be accounted 
for by the use of commercial fertilizer and increased 
acreages under irrigation. From 1965 to 1966, 1,428 tons 
of commercial fertilizer was applied, and by 1978, the 
amount had increased to 16,986 tons. The number of 
irrigation wells increased from 338 in 1968 to about 707 
in 1978. 


How This Survey Was Made 


This survey was made to provide information about the 
soils in the survey area. The information includes a 
description of the soils and their location anda 
discussion of the suitability, limitations, and management 
of the soils for specified uses. Soil scientists observed 
the steepness, length, and shape of the slopes; the 
general pattern of drainage; the kinds of crops and 
native plants growing on the soils; and the kinds of 
bedrock. They dug many holes to study the soil profile, 
which is the sequence of natural layers, or horizons, in a 
soil. The profile extends from the surface down into the 
unconsolidated material in which the soil formed. The 
unconsolidated material is devoid of roots and other 
living organisms and has not been changed by other 
biologic activity. 

The soils in the survey area occur in an orderly pattern 
that is related to the geology, the landforms, relief, 
climate, and the natural vegetation of the area. Each 
kind of soil is associated with a particular kind or 
segment of the landscape. By observing the soils in the 
survey area and relating their position to specific 
segments of the landscape, a soil scientist develops a 
concept or model of how the soils were formed. Thus, 
during mapping, this model enables the Soil scientist to 
predict with considerable accuracy the kind of soil at a 
specific location on the landscape. 

Commonly, individual soils on the landscape merge 
into one another as their characteristics gradually 
change. To construct an accurate soil map, 
however, soil scientists must determine the boundaries 
between the soils. They can observe only a limited 
number of soil profiles. Nevertheless, these 
Observations, supplemented by an understanding of the 
soil-landscape relationship, are sufficient to verify 
predictions of the kinds of soil in an area and to 
determine the boundaries. 

Soil scientists recorded the characteristics of the soil 
profiles that they studied. They noted soil color, texture, 
size and shape of soil aggregates, kind and amount of 
rock fragments, distribution of plant roots, acidity, and 
other features that enable them to identify soils. After 
describing the soils in the survey area and determining 
their properties, the soil scientists assigned the soils to 
taxonomic classes (units). Taxonomic classes are 
concepts. Each taxonomic class has a set of soil 
characteristics with precisely defined limits. The classes 
are used as a basis for comparision to classify soils 
systematically. The system of taxonomic classification 
used in the United States is based mainly on the kind 
and character of soil properties and the arrangement of 
horizons within the profile. After the soil scientists 
classified and named the soils in the survey area, they 
compared the individual soils with similar soils in the 
same taxonomic class in other areas so that they could 


confirm data and assemble additional data based on 
experience and research. 

While a soil survey is in progress, samples of some of 
the soils in the area generally are collected for laboratory 
analyses and for engineering tests. Soil scientists 
interpreted the data from these analyses and tests as 
well as field-observed characteristics and the soil 
properties in terms of expected behavior of the soils 
under different uses. Interpretations for all of the soils 
were field tested through observation of the soil in 
different uses under different levels of management. 
Some interpretations are modified to fit local conditions, 
and new interpretations sometimes are developed to 
meet local needs. Data were assembled from other 
sources, such as research information, production 
records, and field experience of specialists. For example, 
data on crop yields under defined levels of management 
were assembled from farm records and from field or plot 
experiments on the same kinds of soil. 

Predictions about soil behavior are based not only on 
soil properties but also on such variables as climate and 
biological activity. Soil conditions are predictable over 
long periods of time, but they are not predictable from 
year to year. For example, soil scientists can state with a 
fairly high degree of probability that a given soil will have 
a high water table within certain depths in most years, 
but they cannot assure that a high water table will 
always be a specific level in the soil on a specific date. 

After soil scientists located and identified the 
significant natural bodies of soil in the survey area, they 
drew the boundaries of these bodies on aerial 
photographs and identified each as a specific map unit. 
Aerial photographs show trees, buildings, fields, roads, 
and rivers, all of which help in locating boundaries 
accurately. 


Map Unit Composition 


A map unit delineation on a soil map represents an 
area dominated by one major kind of soil or an area 
dominated by several kinds of soil. A map unit is 
identified and named according to the taxonomic 


classification of the dominant soil or soils. Within a 
taxonomic class there are precisely defined limits for the 
properties of the soils. On the landscape, however, the 
soils are natural objects. In common with other natural 
objects, they have a characteristic variability in their 
properties. Thus, the range of some observed properties 
may extend beyond the limits defined for a taxonomic 
class. Areas of soils of a single taxonomic class rarely, if 
ever, can be mapped without including areas of other 
taxonomic classes. Consequently, every map unit is 
made up of the soil or soils for which it is named and 
some soils that belong to other taxonomic classes. 
These latter soils are called inclusions or included soils. 

Most inclusions have properties and behavioral 
patterns similar to those of the dominant soil or soils in 
the map unit, and thus they do not affect use and 
management. These are called noncontrasting (similar) 
inclusions. They may or may not be mentioned in the 
map unit descriptions. Other inclusions, however, have 
properties and behavior divergent enough to affect use 
or require different management. These are contrasting 
(dissimilar) inclusions. They generally occupy small areas 
and cannot be shown separately on the soil maps 
because of the scale used in mapping. The inclusions of 
contrasting soils are mentioned in the map unit 
descriptions. A few inclusions may not have been 
observed, and consequently are not mentioned in the 
descriptions, especially where the soil pattern was so 
complex that it was impractical to make enough 
observations to identify all of the kinds of soils on the 
landscape. 

The presence of inclusions in a map unit in no way 
diminishes the usefulness or accuracy of the soil data. 
The objective of soil mapping is not to delineate pure 
taxonomic classes of soils but rather to separate the 
landscape into segments that have similar use and 
management requirements. The delineation of such 
landscape segments on the map provides sufficient 
information for the development of resource plans, but 
onsite investigation to precisely define and locate the 
soils is needed to plan for intensive uses in small areas. 


General Soil Map Units 
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The general soil map at the back of this publication 
shows broad areas that have a distinctive pattern of 
soils, relief, and drainage. Each soil association on the 
general soil map is a unique natural landscape. Typically, 
a soil assciation consists of one or more major soils and 
some minor soils. It is named for the major soils. The 
soils making up one association can occur in another but 
in a different pattern. 

The general soil map can be used to compare the 
suitability of large areas for general land uses. Areas of 
suitable soils can be identified on the map. Likewise, 
areas where the soils are not suitable can be identified. 

Because of its small scale, the map is not suitable for 
planning the management of a farm or field or for 
selecting a site for a road or building or other structure. 
The soils in any one association differ from place to 
place in slope, depth, drainage, and other characteristics 
that affect management. 


Soil Association Descriptions 


Loamy, deep and moderately deep soils; on uplands 


Two associations are in this group. The soils are deep 
and moderately deep, nearly level to steep, and well 
drained. Most of the acreage of the soils in this group is 
used for dryland farming. An important part of the 
acreage is irrigated, however, and both the center-pivot 
type of sprinkler system and the gravity system are used. 
A small part of the acreage, mainly on the steeper 
slopes along drainageways, is in native grass and used 
for grazing. Soil blowing and water erosion are the 
principal hazards. Maintaining fertility and controlling 
erosion are the main management concerns in cultivated 
areas. Regulating the timing and intensity of grazing is 
the principal concern on rangeland. 


1. Alllance-Rosebud-Keith Association 


Deep and moderately d'eep, nearly level to steep, well 
drained, loamy soils; on uplands 

This association is on an upland landscape consisting 
of broad flats and ridgetops and side slopes along 
intermittent drainageways (fig. 2) 

This association covers about 258,000 acres, or about 
37.7 percent of the county. it is about 39 percent 
Alliance soils, 18 percent Rosebud soils, 18 percent 
Keith soils, and 25 percent soils of minor extent. 


Alliance soils are on broad flats, wide ridgetops, and 
side slopes. These deep, well drained soils are nearly 
level to strongly sloping. Typically, the surface layer is 
dark grayish brown, friable loam about 8 inches thick. 
The subsoil is about 12 inches thick. The upper part is 
grayish brown, firm silty clay loam, and the lower part is 
pale brown, friable silt loam. The underlying material is 
light gray and pale brown, calcareous very fine sandy 
loam and loam. At a depth of about 46 inches is white, 
weakly cemented, limy sandstone. 

Rosebud soils are on ridgetops, side slopes, and flats. 
These moderately deep, well drained soils are nearly 
level to steep. Typically, the surface layer is dark grayish 
brown, friable loam about 7 inches thick. The subsoil is 
about 17 inches thick. The upper part is grayish brown, 
firm clay loam, and the lower part is light brownish gray, 
friable loam. The underlying material is light gray, 
calcareous very fine sandy loam that has many small 
sandstone fragments. At a depth of about 35 inches is 
white, weakly cemented, limy sandstone. 

Keith soils are on smooth flats and on side slopes. 
These deep, well drained soils are nearly level to gently 
sloping. Typically, the surface layer is dark grayish 
brown, very friable loam about 8 inches thick. The 
subsoil is about 28 inches thick. The upper part is 
grayish brown, friable silty clay loam; the middle part is 
brown, friable silt loam; and the lower part is very pale 
brown, friable, calcareous silt loam. The underlying 
material to a depth of 60 inches or more is very pale 
brown and white, calcareous very fine sandy loam. 

Of minor extent in this association are Canyon, Craft, 
Creighton, Duroc, Hemingford, and Richfield soils. The 
shallow, gently sloping to steep Canyon soils are on 
ridgetops and side slopes of the uplands. Craft soils are 
on bottom lands of narrow drainageways. The nearly 
level to strongly sloping Creighton soils are on uplands. 
Duroc soils are on foot slopes and concave areas of the 
uplands. The nearly level to gently sloping Hemingford 
soils are on flats and side slopes of the uplands. The 
nearly level Richfield soils are on uplands. 

Farms in this association are cash-grain operations or 
a combination of cash-grain and livestock operations. 
Wheat is the principal dryland crop. Irrigation is 
important. Corn, sugar beets, field beans, and alfalfa are 
important irrigated crops, and potatoes are a minor 
irrigated crop. Areas of the steep soils adjacent to the 


Soil Survey 


Figure 2.—Typical pattern of soils and underlying material in the Alliance-Rosebud-Kelth association. 


upland drainageways are generally in grass and are 
used for range. Some livestock are fattened for 
market. 

Soil blowing is the main hazard on the broad, flat 


areas if the surface is unprotected. Soil blowing and 
water erosion are hazards on the more sloping areas. A 
lack of adequate rainfall generally limits the selection of 
crops that can be successfully grown under dryland 
farming. Maintaining fertility and controlling erosion are 
the main management concerns on cultivated soils. A 
declining ground water level is a concern where crops 
are irrigated. Regulating the timing and intensity of 
grazing is the main concern on rangeland. 

Farms in this association average about 640 acres. 


Wells provide sufficient water for livestock and domestic 
use. Most of the cash-grain crops are marketed within 
the county at local elevators. Sugar beets are delivered 
to weighing stations. Cattle and swine are the main 
livestock, and most of these are marketed outside the 
county at local sale barns or at larger terminal markets. 
Roads surfaced with crushed rock or improved dirt roads 
along most section lines provide adequate avenues to 
markets. 


2. Alliance-Hemingford-Satanta Association 


Deep, nearly level to strongly sloping, well drained, 
Joamy soils; on uplands 


Box Butte County, Nebraska 


This association mainly is on an upland landscape 
consisting of broad, smooth flats and low ridges and of 
side slopes along intermittent drainageways. 

This association covers about 32,000 acres, or about 
5.2 percent of the county. It is about 33 percent Alliance 
soils, 24 percent Hemingford soils, 12 percent Satanta 
soils, and 31 percent soils of minor extent. 

Alliance soils are on flats and side slopes. These well 
drained soils are nearly level to strongly sloping. 
Typically, the surface layer is dark grayish brown, friable 
loam about 8 inches thick. The subsoil is about 12 
inches thick. The upper part is grayish brown, firm silty 
clay loarn, and the lower part is pale brown, friable silt 
loam. The underlying material is light gray and pale 
brown, calcareous very fine sandy loam and loam. At a 
depth of about 46 inches is white, weakly cemented, limy 
sandstone. 

Hemingford soils are on flats and on a few side 
slopes. These well drained soils are nearly level to gently 
sloping. Typically, the surface layer is dark grayish 
brown, friable loam about 10 inches thick. The subsoil is 
about 15 inches thick. The upper part is grayish brown, 
firm clay loam, and the lower part is light brownish gray, 
firm, calcareous sandy clay loam. The underlying 
material is light gray, calcareous sandy clay loam. At a 
depth of about 42 inches is white, weakly cemented, limy 
sandstone. 

Satanta soils are on ridges, flats, and side slopes of 
the uplands. These well drained soils are nearly level to 
strongly sloping. Typically, the surface layer is dark 
grayish brown, very friable fine sandy loam about 7 
inches thick. The subsoil is 24 inches thick. The upper 
part is grayish brown, very friable fine sandy loam, the 
middle part is grayish brown, friable loam; and the lower 
part is pale brown, friable, calcareous loam. The 
underlying material to a depth of 60 inches or more is 
very pale brown, calcareous loam and very fine sandy 
loam. 

Of minor extent in this association are mainly the 
Busher, Duroc, Jayem, Keith, Manter, and Rosebud soils. 
Busher and Jayem soils are on ridgetops and short side 
slopes of the uplands. Duroc soils are on foot slopes 
and on bottoms of drainageways and in concave areas 
of the uplands. The nearly level to gently sloping Keith 
and Rosebud soils are on uplands. Manter soils are on 
low ridges and on a few smooth flats of the uplands. 

Farms in this association are mostly cash-grain 
operations. A few farms are a combination of cash-grain 
and livestock enterprises. Winter wheat is the main 
dryland crop. Corn, field beans, and alfalfa are the 
principal irrigated crops. Areas of some of the strongly 
sloping soils bordering drainageways are in grass and 
used for grazing. Some cattle and swine are fattened for 
market. 

Soil blowing is the principal hazard in this association. 
Water erosion is also a hazard in the gently sloping and 
strongly sloping areas. The average annual rainfall 


commonly limits the growth and selection of crops that 
can be successfully grown under dryland farming. 
Controlling erosion and maintaining fertility are the most 
important management concerns. A declining ground 
water level is a concern where crops are irrigated. 
Regulating the timing and intensity of grazing is the 
principal concern on rangeland. 

Farms in this association average about 640 acres. 
Wells provide sufficient water for livestock and domestic 
use. Most of the cash-grain crops are marketed within 
the county at local elevators. Most of the livestock are 
marketed outside the county at local sale barns or at 
larger terminal markets. Improved dirt roads and some 
roads surfaced with crushed rock along most section 
lines provide adequate avenues for farm uses. 


Loamy, deep, moderately deep, and shallow soils; on 
uplands 


Two associations are in this group. The soils are deep, 
moderately deep, and shallow, nearly level to steep, and 
well drained. About 60 percent of the acreage of this 
group is used for dryland farming. A small part of the 
acreage is irrigated, mainly by the center-pivot type of 
sprinkler system. Most of the acreage in the steep areas 
and along deeply entrenched drainageways is in native 
grass and is used for grazing. Soil blowing and water 
erosion are the principal hazards. Controlling erosion and 
maintaining or increasing fertility are the main concerns 
of management in the cultivated areas. Regulating the 
timing and intensity of grazing is the principal concern on 
rangeland. 


3. Norrest-Canyon-Creighton Association 


Deep, moderately deep, and shallow, gently sloping to 
steep, well drained, loamy soils; on uplands 

This association is on an upland landscape in the Dry 
Creek Watershed. Most of the sails are strongly sloping 
to steep. 

This association covers about 16,000 acres, or about 
2.3 percent of the county. It is about 24 percent Norrest 
soils, 20 percent Canyon soils, 14 percent Creighton 
soils, and 42 percent soils of minor extent. 

Norrest soils are on the upper part of smooth, 
moderately long side slopes and are also on some 
breaks. These moderately deep, well drained soils are 
strongly sloping to steep. Typically, the surface layer is 
grayish brown, friable, calcareous loam about 4 inches 
thick. The subsoil is firm, calcareous clay loam about 17 
inches thick. The upper part is grayish brown, and the 
lower part is light brownish gray. At a depth of about 21 
inches is very pale brown, calcareous clayey siltstone. 

Canyon soils are on rough, short side slopes. These 
shallow, well drained soils are mainly strongly sloping to 
steep. Typically, the surface layer is dark grayish brown, 
very friable, calcareous very fine sandy loam about 4 
inches thick. The next layer is grayish brown, very friable, 


calcareous very fine sandy loam about 3 inches thick. 
The underlying material is light gray, calcareous very fine 
sandy loam with many small fragments of sandstone. 
Below this, at a depth of about 14 inches, is white, 
weakly cemented, limy sandstone. 

Creighton soils are on smooth, moderately long side 
slopes. These deep, well drained soils are mainly gently 
sloping to steep. Typically, the surface layer is grayish 
brown, very friable very fine sandy loam about 8 inches 
thick. The subsoil is very friable very fine sandy loam 
about 12 inches thick. The upper part is brown, and the 
lower part is grayish brown. The underlying material to a 
depth of 60 inches or more is light brownish gray, 
calcareous very fine sandy loam. 

Of minor extent in this association are mainly the 
Alliance, Duroc, Oglala, Rosebud, and Valent soils. The 
very gently sloping to gently sloping Alliance soils are on 
the lower side siopes and ridgetops of the uplands. 
Duroc soils are on the foot slopes. The gently sloping to 
steep Oglala soils are on the lower side slopes of the 
uplands. The moderately deep Rosebud soils are on the 
ridgetops and the lower side slopes of the uplands. The 
sandy Valent soils are in undulating areas along the 
lower parts of drainageways. 

Farms and ranches in this association are mainly in 
native grass and used for grazing. Most of the acreage is 
used for beef cow-calf operations. The soils on a few of 
the ridgetops and in the less sloping areas are 
cultivated, and dryland wheat and alfalfa are the main 
crops. 

Water erosion is the principal hazard on these slopes. 
In addition, soil blowing is a hazard in the cultivated 
areas. Lack of rainfall generally limits the production of 
both grass and cultivated crops. A restrictive layer in the 
Norrest and Canyon soils limits root growth and available 
water capacity for grass and crops. Regulating the timing 
and intensity of grazing and improving the range 
condition are the main concerns on rangeland. The main 
Management concerns in cultivated areas are controlling 
erosion and maintaining or increasing fertility. 

Farms and ranches in this association average about 
960 acres. Wells provide sufficient water for livestock 
and domestic use. Nearly all of the owners and 
operators reside on land that is outside this association. 
Cattle are marketed outside the county at local sale 
barns or at larger terminal markets. The small amount of 
cash-grain crops is marketed locally. A few roads 
surfaced with crushed rock or dirt are along section 
lines. 


4. Creighton-Oglala-Canyon Association 


Deep and shallow, nearly level to steep, well drained, 
loamy soils; on uplands 

This association is on an upland landscape consisting 
of narrow ridgetops, on tablelands of the uplands, and 
on smooth sid along intermittent upland 
drainageways 
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This association covers about 82,000 acres, or about 
12 percent of the county. It is about 46 percent 
Creighton soils, 13 percent Oglaia soils, 10 percent 
Canyon soils, and 31 percent soils of minor extent. 

Creighton soils are on tablelands and on moderately 
long side slopes of the uplands. These deep, well 
drained soils are nearly level to strongly sloping. 
Typically, the surface layer is grayish brown, very friable 
very fine sandy loam about 8 inches thick. The subsoil is 
very friable very fine sandy loam about 12 inches thick. 
The upper part is brown, and the lower part is grayish 
brown. The underlying material to a depth of 60 inches 
or more is light brownish gray, calcareous very fine 
sandy loam. 

Oglala soils are on side slopes and ridgetops. These 
deep, well drained soils are gently sloping to steep. 
Typically, the surface layer is grayish brown, very friable 
very fine sandy loam about 8 inches thick. The next layer 
is brown, very friable very fine sandy loam about 14 
inches thick. The underlying material is light gray, 
calcareous very fine sandy loam. At a depth of about 53 
inches is white, weakly cemented, limy sandstone. 

Canyon soils are on ridgetops and the upper part of 
Side slopes. These shallow, well drained soils are gently 
Sloping to steep. Typically, the surface layer is dark 
grayish brown, very friable, calcareous very fine sandy 
loam about 4 inches thick. The next layer is grayish 
brown, very friable, calcareous very fine sandy loam 
about 3 inches thick. The underlying material is light 
gray, calcareous very fine sandy loam with many small 
fragments of sandstone. Below this, at a depth of 14 
inches, is white, weakly cemented, limy sandstone. 

Of minor extent in this association are mainly the 
Alliance, Bridget, Busher, Jayem, Keith, and Tassel soils. 
The nearly level to gently sloping Alliance and Keith soils 
are on the wide ridgetops of the uplands. Bridget soils 
are on foot slopes and stream terraces. The nearly level 
to steep Busher soils are on smooth side slopes and 
ridges of the uplands. The nearly level to strongly 
sloping Jayem soils are on smooth side slopes and on 
ridgetops of the uplands. The shallow, gently sloping to 
Steep Tassel soils are on side slopes of the uplands. 

Farms in this association are either cash-grain 
operations or a combination of cash-grain and livestock 
operations. Winter wheat is the main crop under dryland 
management. Corn, sugar beets, field beans, and alfalfa 
are the main irrigated crops. The areas of steeper soils 
and the more dissected areas are in native grass and 
are used for grazing. Some livestock are fattened in 
drylots for market. 

Soil blowing is the principal hazard on the nearly level 
to gently sloping soils that are farmed. Both water 
erosion and soil blowing are hazards on the more 
sloping soils that are unprotected. Inadequate summer 
rainfall generally limits the growth and selection of crops 
that can be successsfully grown under dryland 
management. A restricted root zone limits the available 


Box Butte County, Nebraska 


11 


Figure 3. 一 Typical pattern of solis and underiying materlal In the Creighton-Oglala-Canyon association. 


water capacity in some areas and lowers production of 
crops. Maintaining or increasing fertility and controlling 
erosion are the principal concerns of management in the 
farmed areas. A declining ground water level is a 
concern where crops are irrigated. Regulating the timing 
and intensity of grazing and improving the range 
condition are the principal concerns on rangeland. 

Farms in this association average about 640 acres. 
Wells generally provide sufficient water for livestock and 
domestic use. Most of the cash-grain crops are 
marketed within the county. Sugar beets are delivered to 
weighing stations within the county. Cattle are the 
principal livestock, and some swine are also raised. Most 
cattle and swine are marketed outside the county at 
local sale barns or at larger terminal markets. Roads 
surfaced with crushed rock, improved dirt roads, and 
paved roads are on many section lines. 


Sandy, deep and shallow soils; on uplands 


Only one association is in this group. The soils are 
deep and shallow, nearly level to very steep, and well 
drained and excessively drained. Most of the acreage of 
this group is in rangeland use. A minor part of the 
acreage is cultivated. Most of this is used for dryland 
farming, but a small part is irrigated, mainly by the 
center-pivot type of sprinkler system. Soil blowing and 
water erosion are the principal hazards. Regulating the 
timing and intensity of grazing and improving the range 
condition are the principal concerns on rangeland. 
Controlling soil blowing and increasing fertility are the 
main concerns in the cultivated areas. 


5. Busher-Valent-Tassel Association 


Deep and shallow, nearly level to very steep, well 
drained and excessively drained, sandy soils; on uplands 
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This association is on an upland landscape consisting 
of breaks, hummocks, and ridges and on side slopes 
adjacent to upland drainageways. Most of the 
intermittent drainageways are tributaries of the Niobrara 
River. 

This association covers about 57,000 acres, or about 
8.3 percent of the county. It is about 27 percent Busher 
soils, 24 percent Valent soils, 14 percent Tassel soils, 
and 35 percent soils of minor extent. 

Busher soils are on smooth side slopes and ridges 
between upland drainageways. These deep, well drained 
soils are nearly level to steep. Typically, the surface 
layer is grayish brown, very friable loamy very fine sand 
about 11 inches thick. The subsoil is brown, very friable 
loamy very fine sand about 12 inches thick. The 
underlying material is calcareous loamy very fine sand. 
The upper part is pale brown, and the lower part is light 
gray. At a depth of about 56 inches is white, weakly 
cemented, limy sandstone. 

Valent soils are on hummocks and smooth side slopes 
of sandhills. These deep, excessively drained soils are 
nearly level to moderately steep. Typically, the surface 
layer is grayish brown, loose fine sand about 4 inches 
thick. The underlying material to a depth of 60 inches or 
more is brown fine sand. 

Tassel soils are on ridgetops, breaks, and the upper 
part of side slopes that border intermittent drainageways 
of the uplands. These shallow, well drained soils are 
nearly level to very steep. Typically, the surface layer is 
grayish brown, very friable, calcareous loamy very fine 
sand about 7 inches thick. The underlying material is 
light gray, calcareous loamy very fine sand that has 
many small sandstone rock fragments. At a depth of 18 
inches is white, weakly cemented, limy sandstone. 

Of minor extent in this association are mainly the 
Bridget, Creighton, Imlay, Jayem, Oglala, ‘and Vetal soils. 
Bridget soils are on foot slopes and stream terraces. 
Creighton soils are on side slopes of the uplands. The 
moderately steep to very steep Imlay soils are on side 
slopes of the uplands. The nearly level to strongly 
sloping Jayem soils are on uplands. The gently sloping 
to steep Oglala soils are on side slopes of the uplands. 
Vetal soils are on foot slopes in the upland swales. 

This association is mainly in native grass and is used 
for grazing. Most of the association is used for the beef 
cow-calf type of operation. Areas of some of the less 
sloping soils and a few areas in the Niobrara River 
Valley are farmed. Winter wheat is the main dryland 
crop, and corn and alfalfa are the main irrigated crops. 

Water erosion is the principal hazard in rangeland 
areas, and soil blowing is the principal hazard in 
cultivated areas. Lack of adequate summer rainfall 
generaily limits the growth of grass and cultivated crops. 
A restrictive layer in some soils limits root growth and 
the available water capacity for grass and crop 
production. Regulating the timing and intensity of grazing 
and improving the range condition are the principal 
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concerns on rangeland. Controlling soil blowing and 
improving fertility are the management concerns in the 
cultivated areas, 

Farms and ranches in this association average about 
2,000 acres. Many of the owners or operators reside on 
land outside this association. Wells provide sufficient 
water for livestock and domestic use. Cattle are the main 
livestock, and most are marketed outside the county at 
local sale barns or at larger terminal markets. Some of 
the yearling calves are sold direct to feeder buyers. The 
cash-grain crops are marketed locally. Very few 
improved roads are in this association. Trails provide 
access to most areas. 


Loamy and sandy, deep soils; on uplands 


Two assocations are in this group. The soils are deep, 
nearly level to strongly sloping, and well drained. About 
60 percent of the acreage of this group is in rangeland 
and used for grazing. The remaining acreage is 
cultivated. Most of this is used for dryland farming, but a 
small part of this acreage is irrigated, mainly by the 
center-pivot type of sprinkler system. Soil blowing and 
water erosion are the main hazards. Regulating the 
timing and intensity of grazing and improving the range 
condition are the principal management concerns on 
rangeland. Controlling erosion and maintaining or 
improving fertility are the main concerns in cultivated 
areas. 


6. Sarben-Busher Association 


Deep, nearly level to strongly sloping, well drained, 
sandy soils; on uplands 

This association is on an upland landscape consisting 
of long, smooth side slopes, low ridges, hort side 
slopes adjacent to upland drainageways| (fig. 
intermittent drainageways are tributaries of Snake Creek. 

This association covers about 48,000 acres, or about 
7 percent of the county. It is about 48 percent Sarben 
Soils, 38 percent Busher soils, and 14 percent soils of 
minor extent. 

Sarben soils are on long, smooth side slopes and the 
ridges of the uplands. These well drained soils are nearly 
level to strongly sloping. Typically, the surface layer is 
grayish brown, very friable loamy very fine sand about 3 
inches thick. The next layer is grayish brown, very friable 
loamy very fine sand about 9 inches thick. The upper 
part of the underlying material is light brownish gray 
loamy very fine sand. The lower part to a depth of 60 
inches or more is light gray, calcareous very fine sandy 
loam and loamy very fine sand. 

Busher soils are on the ridges, the long, smooth side 
slopes, and the short side slopes along intermittent 
drainageways of the uplands. These well drained soils 
are nearly level to strongly sloping. Typically, the surface 
layer is grayish brown, very friable loamy very fine sand 
about 11 inches thick. The subsoil is brown, very friable 
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Figure 4.—Typical pattern of solls and underlying material in the Sarben-Busher association. 


loamy very fine sand about 12 inches thick. The 
underlying material is calcareous loamy very fine sand. 
The upper part is brown, and the lower part is light gray. 
At a depth of 56 inches is white, weakly cemented, limy 
sandstone. 

Of minor extent in this association are mainly the 
Creighton, Satanta, Tassel, and Valent soils. The nearly 
level to strongly sloping Creighton soils are on uplands. 
The very gently sloping Satanta soils are on uplands. 
Tassel soils are on ridgetops, breaks, and the upper part 
of side slopes surrounding drainageways of the uplands. 
The sandy Valent soils are on the hummocky and rolling 
landscape. 

Nearly all of the farms and ranches in this association 
are in native grass and used for the beef cow-calf 


operation. A few areas are in irrigated corn, field beans, 
or alfalfa. 

Soil blowing is the principal hazard, particularly where 
these soils are cultivated or in areas where the grass 
cover has been destroyed. Inadequate summer rainfall 
generally limits growth and production of the grasses. 
Regulating the timing and intensity of grazing and 
improving the condition of the grass are the main 
concerns on rangeland. Increasing fertility and controlling 
soil blowing are the principal concerns in cultivated 
fields. 

Farms and ranches in this association average about 
5,000 acres. Most of the owners and operators reside on 
land outside this association. Wells provide sufficient 
water for livestock and domestic use. Many of the cattle 
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are marketed outside the county at local sale barns or at 
larger terminal markets. Some yearlings are sold direct 
to feeder buyers. Cash-grain crops are marketed locally. 
Very few improved roads are in this association. Most 
areas are accessible only by trails. 


7. Satanta-Jayem-Busher Association 


Deep, nearly level to strongly sloping, well drained, 
loamy and sandy soils; on uplands 

This association is on an upland landscape consisting 
of broad flats, low ridges, and smooth side slopes. 

This association covers about 58,000 acres, or about 
8.5 percent of the county. It is about 23 percent Satanta 
Soils, 20 percent Jayem soils, and 15 percent Busher 
Soils. The remaining 42 percent is soils of minor extent. 

Satanta soils are on flats and short side slopes. These 
well drained soils are nearly level to strongly sloping. 
Typically, the surface layer is dark grayish brown, very 
friable fine sandy loam about 7 inches thick. The subsoil 
is 24 inches thick. The upper part is grayish brown, very 
friable fine sandy loam; the middle part is grayish brown, 
friable loam; and the lower part is pale brown, friable, 
calcareous loam. The underlying material to a depth of 
80 inches or more is very pale brown, calcareous silt 
loam and very fine sandy loam. 

Jayem soils are on flats, low ridges, and short side 
slopes. These well drained soils are nearly level to 
strongly sloping. Typically, the surface layer is dark 
grayish brown, very friable fine sandy loam about 11 
inches thick. The subsoil is grayish brown, very friable 
very fine sandy loam about 15 inches thick. The 
underlying material is very fine sandy loam. The upper 
part is pale brown, and the lower part is light gray to a 
depth of 60 inches. 

Busher soils are on flats, ridges, and long side slopes. 
These well drained soils are nearly level to strongly 
sloping, but included are a few steep areas on side 
slopes along drainageways or on hills. Typically, the 
surface layer is grayish brown, very friable loamy very 
fine sand about 11 inches thick. The subsoil is brown, 
very friable loamy very fine sand about 12 inches thick. 
The underlying material is calcareous loamy very fine 
sand. The upper part is pale brown, and the lower part is 
light gray. At a depth of about 56 inches is white, weakly 
cemented, limy sandstone. 

Of minor extent in this association are mainly the 
Alliance, Creighton, Dailey, Keith, Tassel, Valent, and 
Vetal soils. The nearly level to strongly sloping Alliance 
soils are on side slopes and flats of the uplands. The 
nearly level to steep Creighton soils are on uplands. The 
nearly level to strongly sloping Dailey soils are on 
uplands. The nearly level to gently sloping Keith soils are 
on loess-covered uplands. The shallow Tassel soils are 
on ridgetops and on the upper part of side slopes of the 
uplands. The sandy Valent soils are on undulating and 
rolling sandhills, Vetal soils are in swales and on foot 
slopes. 
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Farms in this association are mainly a combination of 
cash-grain operations and livestock enterprises. Winter 
wheat is the main dryland crop. Corn, field beans, sugar 
beets, and alfalfa are the principal irrigated crops. Areas 
of most of the steeper soils and areas of sandy soils are 
in grass and are used for rangeland. Some livestock is 
fattened for market. 

Soil blowing is the principal hazard, particularly where 
the soils are cultivated. Water erosion is also a hazard 
on unprotected surfaces of the steeper slopes. Lack of 
summer rainfall generally limits the selection of crops 
that can be successfully grown under dryland 
management. Maintaining or improving fertility and 
controlling erosion are the principal management 
concerns in farmed areas. A declining ground water level 
is a concern to farmers who irrigate crops. Regulating 
the timing and intensity of grazing and improving the 
condition of the grass are the principal concerns on 
rangeland. 

Farms in this association average about 640 acres. 
Wells provide sufficient water for livestock and domestic 
use. Most of the cash-grain crops are marketed within 
the county at local elevators, Sugar beets are delivered 
to weighing stations within the county. Cattle are the 
main livestock, but some swine are also raised. Most of 
these are marketed outside the county at local sale 
barns or at larger terminal markets. Roads surfaced with 
crushed rock and improved dirt roads are along most 
section lines, 


Sandy, deep soils; on uplands and sandhills 


Two associations are in this group. The soils are deep, 
nearly level to very steep, and excessively drained and 
somewhat excessively drained. Most of the acreage of 
this group is in rangeland and used for grazing. A smaller 
part is cultivated, mainly for crops grown under the 
center-pivot type of sprinkler system. Soil blowing is the 
principal hazard on unprotected surfaces. Regulating the 
timing and intensity of grazing and improving the 
condition of the grass are the main concerns of 
management on rangeland. Improving fertility and 
controlling soil biowing are the main concerns in 
cultivated areas. 


8. Valent-Dailey Association 


Deep, nearly level to moderately steep, excessively 
drained and somewhat excessively drained, sandy soils; 
on uplands 


This association is on sandhills consisting of 


[Spes and of smooth side slopes on hillsides (fig. 
is association occupies about 61,000 acres, or 


about 8.8 percent of the county. It is about 56 percent 
Valent soils, 27 percent Dailey soils, and 17 percent soils 
of minor extent. 
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Figure 5, 一 Typical pattern of solis and the underlying material in the Valent-Dailey association. 


Valent soils are on hummocks and side slopes. These 
excessively drained soils are nearly level to moderately 
steep. Typically, the surface layer is grayish brown, loose 
fine sand about 4 inches thick. The underlying material 
to a depth of 60 inches or more is brown fine sand. 

Dailey soils are on side slopes and hummocks. These 
somewhat excessively drained soils are nearly level to 
strongly sloping. Typically, the surface layer is very 
friable loamy sand about 15 inches thick. The upper part 
is grayish brown, and the lower part is dark grayish 
brown. The underlying material to a depth of 60 inches 
or more is pale brown loamy sand. 

Of minor extent in this association are mainly the 
Busher, Ipage, Janise, Jayem, and Lisco soils. Busher 
soils are on the low ridges and on side slopes of the 
uplands. The moderately well drained Ipage soils are in 
the low concave areas of sandhills. The saline-alkali 
Janise soils are on bottom lands and in alluvial swales. 
The nearly level to strongly sloping Jayem soils are on 
uplands. The saline-alkali Lisco soils are on bottom 
lands or in alluviual swales and are somewhat poorly 
drained. The wet phase of Lisco soils, however, is not so 
strongly saline-alkali as the typical Lisco soil. 


Farms and ranches in this association are mainly in 
native grass and used as rangeland. Most of the acreage 
is used for the beef cow-calf type of operation. Areas of 
some of the less sloping soils are farmed. The cultivated 
areas are generally irrigated, and corn and alfalfa are the 
main crops. Winter wheat is the principal dryland crop. 
Some of the livestock is fattened in the drylot for market. 

Soil blowing is the principal hazard, particularly in 
areas where these soils are cultivated or in areas where 
the grass cover has been destroyed. These soils have 
low available water capacity, and the lack of adequate 
rainfall commonly limits the growth and production of 
dryfarmed crops and grass. Regulating the timing and 
intensity of grazing and improving the condition of the 
grass are the main concerns on rangeland. Improving 
fertility and controlling soil blowing are concerns on 
cultivated land. 

Farms and ranches in this association average about 
2,500 acres. Wells provide sufficient water for livestock 
and domestic use. Cattle are the main livestock. They 
are generally marketed outside the county at local sale 
barns or at large terminal markets. Some of the yearlings 
are sold direct to feeder buyers. The cash-grain crops 
are marketed locally. Very few improved roads are in this 
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association, and these are roads surfaced with crushed 
rock or dirt. Many areas are accessible only by trails. 


9. Valentine Association 


Deep, gently sloping to very steep, excessively drained, 
sandy soils; on sandhills 

In this association the landscape consists mainly of 
hummocks and dunelike hills. 

This association covers about 26,000 acres, or about 
3.7 percent of the county. It is about 94 percent 
Valentine soils and 6 percent soils of minor extent. 

Valentine soils are on hummocks and dunelike hills. 
Typically, the surface layer is grayish brown, loose fine 
sand about 3 inches thick. The next layer is brown, loose 
fine sand about 4 inches thick. The underlying material 
to a depth of 60 inches or more is pale brown fine sand. 

Of minor extent in this association are mainly Dailey, 
Hoffland, and Ipage soils. Dailey soils are in sandhill 
valleys and on some of the lower side slopes. The very 
poorly drained Hoffland soils are in valleys and 
depressions of the sandhills. Ipage soils are along the 
margin of sandhill valleys, are moderately well drained, 
and are alkali in the substratum. 

Ranches in this association are nearly all in native 
grass and used as rangeland. This association is used 
for beef cow-calf operations. Only a few areas are 
farmed, and these are in irrigated alfalfa. A few livestock 
are fattened in the drylot for market. 

Soil blowing is a severe hazard on unprotected 
Surfaces. Low fertility, low available water capacity, and 
lack of adequate summer rainfall commonly limit the 
growth and production of the grass. Regulating the 
timing and intensity of grazing and improving the 
condition of the grass are the nost important concerns. 

Ranches in this association average about 4,000 
acres. Wells provide sufficient water for livestock and 
domestic use. Most owners and operators live outside 
the association. Many of the yearling calves are sold 
direct to feeder buyers. The remaining market cattle are 
sold outside the county at local sale barns or at larger 
terminal markets. Most areas are accessible only by 
trails. 


Loamy, deep soils; on bottom lands 


The soils in this group are deep, nearly level, and 
somewhat poorly drained and poorly drained. Nearly all 
of the acreage of this group is in rangeland and used for 
grazing or mowed for hay. Wetness is the principal 
limitation. Regulating the timing and intensity of grazing 
and improving the range condition are the main concerns 
of management. 


10. Las Animas-Lisco Association 


Deep, nearly level, somewhat poorly drained and poorly 
drained, loamy soils; on bottom lands 
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This association consists mainly of soils on bottom 
lands in the Niobrara River Valley. 

This association covers about 1,728 acres, or about 
0.3 percent of the county. it is about 38 percent Las 
Animas soils, 37 percent Lisco soils, and 25 percent 
soils of minor extent. 

Las Animas soils occupy smooth, slightly channeled 
bottom lands. These soils are somewhat poorly drained. 
Typically, the surface layer is grayish brown, very friable, 
calcareous very fine sandy loam about 4 inches thick. 
The next layer is light gray, very friable, calcareous very 
fine sandy loam about 5 inches thick. The upper part of 
the underlying material is light gray and pale brown, 
calcareous loamy very fine sand and very fine sandy 
loam. The lower part to a depth of 60 inches or more is 
light gray fine sand. 

Lisco sails occupy the flat lower lying areas on bottom 
lands. These soils are somewhat poorly drained and 
poorly drained. Typically, the surface layer is grayish 
brown, very friable, calcareous very fine sandy loam 
about 5 inches thick. The subsoil is light brownish gray, 
very friable, calcareous loamy very fine sand about 5 
inches thick. The upper part of the underlying material is 
light gray, mottled, calcareous loamy very fine sand and 
very fine sandy loam, The lower part to a depth of 60 
inches or more is white, calcareous sand with a few 
pebbles. The soil is strongly alkaline in the surface layer 
and subsoil and is only mildly alkaline or moderately 
alkaline in the underlying material. 

Of minor extent in this association are mainly the 
Bankard, Bridget, and Ipage soils. Bankard soils are 
somewhat excessively drained and are on bottom lands. 
The nearly level or very gently sloping Bridget and Ipage 
soils are on foot slopes or stream terraces. 

This association is used mainly for ranching. Nearly all 
the acreage is in native grass, and most is mowed for 
hay. Most ranchers operate a beef cow-calf program. A 
few of the better drained soils are farmed, and corn and 
alfalfa are the crops grown. Some livestock is fattened 
for market. 

Wetness is the main limitation of the soils in this 
association. The high water table makes field operations 
difficult during the spring. Strong alkalinity in many soil 
areas affects the growth and composition of plant 
species. Flooding is a hazard in most soil areas. 
Regulating the timing and intensity of grazing and 
improving the range condition are concerns of 
management. Wetness and alkalinity are the principal 
concerns in the cultivated areas. 

This association takes in a small part of several 
ranches, each part averaging about 350 acres. The 
ranch headquarters are generally located on land outside 
this association. Water for livestock is available from the 
Niobrara River. Some of the yearling calves are sold 
direct to feeder buyers. The remaining cattle are sold 
outside the county at local sale barns or at larger 
terminal markets. Trails provide access. 
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Loamy and sandy, deep, saline-alkali soils; on 
bottom lands 


The soils in this group are deep and nearly level and 
very gently sloping. They are moderately well drained, 
somewhat poorly drained, and poorly drained. Most of 
the acreage of this group is in rangeland and is used for 
grazing or mowed for hay. A small part of the acreage is 
cultivated, mainly under the center-pivot type of sprinkler 
system or gravity system. Alkalinity and wetness are the 
principal limitations. Regulating the timing and intensity 
of grazing and improving the condition of the grass are 
the main concerns of management on rangeland. Soil 
alkalinity and wetness are the main concerns in the 
cultivated areas. 


11. Janise-Lisco Association 


Deep, nearly level and very gently sloping, moderately 
well drained, somewhat poorly drained, and poorly 
drained, loamy and sandy, saline-alkali soils; on bottom 
lands 

This association consists mainly of soils on bottom 
lands, most of which are flat or slightly channeled and 
are in the Snake Creek Valley. 

This association covers about 42,000 acres, or about 
6.2 percent of the county. It is about 61 percent Janise 
soils, 13 percent Lisco soils, and 26 percent soils of 
minor extent. 

Janise soils are on flat or slightly channeled bottom 
lands. These soils are nearly level or very gently sloping 
and are moderately well drained or somewhat poorly 
drained. Typically, the surface layer is gray, very friable, 
calcareous loam, but in some areas, loamy fine sand, 8 
to 20 inches thick is overblown on the surface. The 
subsoil is light brownish gray, calcareous, and about 12 
inches thick. The upper part is friable silt loam, and the 
lower part is very friable loam. The underlying material to 
a depth of 60 inches or more is light gray, calcareous 
loam and very fine sandy loam. The soil is very strongly 
alkaline in the upper part and strongly alkaline in the 
lower part. 

Lisco soils are on the flat bottom lands. These nearly 
level soils are somewhat poorly drained and poorly 
drained. Typically, the surface layer is grayish brown and 
light grayish brown, calcareous very fine sandy loam 
about 5 inches thick. The subsoil is about 11 inches 


thick. It is light brownish gray, calcareous, and very 
friable. The upper part is very fine sandy loam, and the 
lower part is loamy very fine sand. The upper part of the 
underlying material is light brownish gray, calcareous 
loamy very fine sand, and the lower part to a depth of 60 
inches or more is gray and light gray, calcareous loam 
and very fine sandy loam. Typically, the soil is very 
strongly alkaline in the upper part and strongly alkaline in 
the lower part. 

Of minor extent in this association are mainly the 
Craft, Ipage, Las Animas, Marlake, and McCook soils. 
Craft soils are well drained and on bottom lands. The 
nearly level or very gently sloping Ipage soils are on 
stream terraces or high bottom lands. The nearly level 
Las Animas soils are on bottom lands. The very poorly 
drained Marlake soils are in the lowest areas on the 
landscape. The nearly level McCook soils are well 
drained and on the higher parts of the association. 

Most of the acreage in this association is in native 
grass and used for grazing or is mowed for native hay. 
The ranchers mainly have a beef cow-calf operation. 
Some areas are cultivated, and the irrigated crops are 
sugar beets, field beans, and alfalfa. Some livestock is 
fattened for market. 

Alkalinity is the main limitation of the soils in this 
association. Production of grass and crops is limited by 
the strong and very strong alkalinity. The hazard of 
flooding and the high water table are limitations to 
farming in most areas. Soil alkalinity and wetness are the 
main management concerns in cultivated areas. Soil 
blowing is a hazard on unprotected surfaces. Regulating 
the timing and intensity of grazing and improving the 
range condition are the concerns of management on 
rangeland. 

Farms and ranches in this association average about 
800 acres. Many of the owners or operators reside on 
land outside this association. Wells provide sufficient 
water for livestock and domestic use. The cash-grain 
crops are marketed at local elevators. Sugar beets are 
delivered to weighing stations. Cattle are the main 
livestock, and most of these are marketed outside the 
county at local sale barns or at larger terminal markets. 
Some yearlings are sold direct to feeder buyers. Roads 
surfaced with crushed rock or improved dirt roads are on 
a few section lines. Trails provide access to most areas. 
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The map units on the detailed soil maps at the back of 
this survey represent the soils in the survey area. The 
map unit descriptions in this section, along with the soil 
maps, can be used to determine the suitability and 
potential of a soil for specific uses. They also can be 
used to plan the management needed for those uses. 
More intormation on each map unit, or soil, is given 
under "Use and management of the soils." 

Each map unit on the detailed soil maps represents an 
area on the landscape and consists of one or more soils 
for which the unit is named. 

A symbol identifying the soil precedes the map unit 
name in the soil descriptions. Each description includes 
general facts about the soil and gives the principal 
hazards and limitations to be considered in planning for 
specific uses. 

Soils that have profiles that are almost alike make up 
a soil series. Except for differences in texture of the 
surface layer or of the underlying material, all the soils of 
a series have major horizons that are similar in 
composition, thickness, and arrangement. 

Soils of one series can differ in texture of the surface 
layer or of the underlying material. They also can differ in 
slope, stoniness, salinity, wetness, degree of erosion, 
and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into soi 
phases. Most of the areas shown on the detailed soil 
maps are phases of soil series. The name of a soil 
phase commonly indicates a feature that affects use or 
management. For example, Alliance loam, 1 to 3 percent 
slopes, is one of several phases in the Alliance series. 

Some map units are made up of two or more major 
soils. These map units are called soil complexes. 

A soil complex consists of two or more soils in such 
an intricate pattern or in such small areas that they 
cannot be shown separately on the soil maps. The 
pattern and proportion of the soils are somewhat similar 
in all areas. Rosebud-Canyon complex, 3 to 9 percent 
Slopes, is an example. 

Most map units include small scattered areas of soils 
other than those for which the map unit is named. Some 
of these included soils have properties that differ 
substantially from those of the major soil or soils. Such 
differences could significantly affect use and 
management of the soils in the map unit. The included 
soils are identified in each map unit description. Some 


small areas of strongly contrasting soils are identified by 
a special symbol on the soil maps. 

This survey includes miscellaneous areas. Such areas 
have little or no soil material and support little or no 
vegetation. Rock outcrop is an example. Miscellaneous 
areas are shown on the soil maps. Some that are too 
small to be shown are identified by a special symbol on 


the-soiL maps. 
rab 4 jue the acreage and proportionate extent of 
each map unit. Other tables (see 
give properties of the soils and thé timitattons, 

capabilities, and potentials for many uses. The Glossary 


defines many of the terms used in describing the soils. 


Soil Descriptions 


Ac—Alliance loam, 0 to 1 percent slopes. This 
deep, nearly level, well drained soil is on loess-covered 
uplands. Areas range from 5 to about 600 acres. 

Typically, the surface layer is dark grayish brown, 
friable loam about 9 inches thick. The subsoil is about 14 
inches thick. The upper part is grayish brown, firm silty 
clay loam, and the lower part is light gray, friable, 
calcareous silt loam. The underlying material is very pale 
brown, calcareous very fine sandy loam. At a depth of 
about 43 inches is white, weakly cemented, limy 
sandstone. In some places the subsoil is loam. In a few 
areas the surface layer is very fine sandy loam, and in a 
few other areas it is less than 6 inches thick because of 
land leveling. Also, in some areas the dark material 
making up the surface layer and the upper part of the 
subsoil is more than 20 inches thick. 

Included with this soil in mapping are small areas of 
Creighton, Hemingford, Rosebud, and Scott Variant soils. 
Creighton soils have more sand and less clay in the 
subsoil than the Alliance soil. Hemingford soils have 
more sand in the subsoil and the upper part of the 
underlying material. Rosebud soils are 20 to 40 inches 
deep to limy sandstone. Scott Variant soils are very 
poorly drained, have more clay in the subsoil, and are in 
depressions on uplands and stream terraces. The 
included soils make up about 5 to 15 percent of the unit. 

This Alliance soil has moderate permeability and either 
moderate or high available water capacity, depending on 
the depth to bedrock. Runoff is slow. The water intake 
rate for irrigation is moderately low. The organic matter 
content is moderate, and natural fertility is high. The 
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surface layer is easily tilled throughout a fairly wide 
range in moisture content. 

Most of the acreage of this soil is farmed. About one- 
half of the acreage is used for dryland farming, and the 
remaining areas are mainly irrigated cropland. A few 
areas are in native grass and are used for rangeland. 

If used for dryland farming, this soil is suited to 
introduced grasses and alfalfa for hay and pasture and 
to winter wheat. Lack of summer rainfall commonly limits 
the selection of cultivated crops that can be successfully 
grown. Soil blowing is the principal hazard where the soil 
surface is not protected. Conservation tillage practices, 
Such as stubble mulching, leave all or most of the crop 
residue on the surface and thereby help conserve 
needed soil moisture and help prevent soil blowing. The 
crop residue helps maintain the organic matter content 
and tilth. Wind stripcropping helps control soil blowing. 
Summer fallow conserves moisture for use during the 
following growing season. 

If irrigated, this soil is suited to corn, sugar beets, field 
beans, potatoes, alfalfa, and introduced grasses. It is 
Suited to both gravity and sprinkler irrigation systems. 
Soil blowing is the main hazard on unprotected fields. A 
cropping system that leaves crop residue on the surface 
helps control soil blowing. Mixing crop residue and 
barnyard manure into the soil helps maintain the fertility 
and organic matter content and also increases the 
infiltration of water. Some land leveling is generally 
needed for the satisfactory operation of gravity systems. 
All irrigation systems need to be designed so the rate of 
application of water does not exceed the moderately low 
intake rate of the soil. 

The use of this soil for rangeland is effective in 
controlling scil blowing and water erosion. Overgrazing 
by livestock and untimely haying or improper mowing 
height reduce the protective plant cover and cause 
deterioration of the native plants. The range can be 
maintained or improved by proper grazing use, timely 
deferment of grazing or haying, and the use of a rotation 
system under which no range unit is grazed at the same 
time in successive years. 

This soil is suited to trees and shrubs in windbreaks. 
Adapted species show fair growth and good survival. 
Drought and soil blowing are the principal hazards to 
Seedlings and young trees. Seedlings can survive and 
grow if competing vegetation is controlled or removed by 
cultivation between the tree rows or by the careful use of 
appropriate herbicides. Planting an annual cover crop 
between the rows reduces soil blowing. Supplemental 
irrigation can provide needed moisture during periods of 
insufficient rainfall. 

The use of this soil for septic tank absorption fields is 
limited by depth to rock. This limitation can generally be 
overcome by increasing the size of the absorption field. 
Sewage lagoons can be constructed in areas of this soil 
if the bottom of the lagoon is sealed to prevent seepage. 
This soil is generally suited to use as a site for dwellings 
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and small commercial buildings. Damage to roads and 
streets by frost action can be reduced by providing good 
surface drainage. Crowning the road by grading and 
constructing adequate side ditches help to provide the 
needed surface drainage. 

This soil is assigned to capability units llc-1, dryland, 
and 1-4, irrigated, and to the Silty range site and 
windbreak suitability group 3. 


AcB-—Alllance loam, 1 to 3 percent slopes. This 
deep, very gently sloping, well drained soil is on loess- 
covered uplands. It is on slightly convex ridgetops and 
along some upland drainageways. Areas range from 5 to 
about 500 acres. 

Typically, the surface layer is dark grayish brown, 
friable loam about 8 inches thick. The subsoil is about 12 
inches thick. The upper part is grayish brown, firm silty 
clay loam, and the lower part is pale brown, friable silt 
loam. The underlying material is light gray and pale 
brown, calcareous very fine sandy loam and loam. At a 
depth of about 46 inches is white, weakly cemented, limy 
sandstone. In a few places the surface layer is very fine 
sandy loam, and in places the subsoil is loam. In some 
small areas the underlying material is sandy clay loam. In 
places the surface layer is less than 6 inches thick, 
mainly because of erosion. Also, in places the dark 
material making up the surface layer and the upper part 
of the subsoil is more than 20 inches thick. 

Included with this soil in mapping are small areas of 
Canyon, Creighton, and Rosebud soils. Canyon soils are 
8 to 20 inches deep to limy sandstone and are slightly 
higher on the landscape than the Alliance soil. Creighton 
soils have less silt and clay in the subsoil and generally 
are in the slightly higher areas on the landscape. 
Rosebud soils are 20 to 40 inches deep to limy 
sandstone and are on about the same position on the 
landscape. The included soils make up about 8 to 15 
percent of the unit. 

This Alliance soil has moderate permeability and either 
moderate or high available water capacity, depending on 
the depth to bedrock. Runoff is slow. The water intake 
rate for irrigation is moderately low. The organic matter 
content is moderate, and natural fertility is high. The 
Surface layer is friable and easily tilled throughout a fairly 
wide range in moisture content. 

Most of the acreage of this soil is cultivated. A few 
areas are in native grass. Over one-half of the cultivated 
acreage is used for dryland farming, and the remaining 
acreage is irrigated. 

If used for dryland farming, this soil is suited to winter 
wheat, introduced grasses, and alfalfa. Inadequate 
summer rainfall commonly limits the selection of 
cultivated crops that can be successfully grown. Soil 
blowing is the principal hazard on unprotected soil 
surfaces. Conservation tillage practices, such as stubble 
mulching and eco-fallow, can be used to help conserve 
needed soil moisture, to control soil blowing, and to 
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control water erosion following heavy rains. The crop 
residue helps maintain the organic matter content and 
tilth. Wind stripcropping helps control soil blowing. 
Summer fallow conserves moisture for use during the 
following growing season. 

If irrigated, this soil is suited to sugar beets, field 
beans, corn, potatoes, alfalfa, and introduced grasses. 
This soil is suited to both gravity and sprinkler irrigation 
systems. A cropping system that leaves crop residue on 
the surface helps control soil blowing and water erosion, 
which are the main hazards. Returning crop residue to 
the soil helps maintain the organic matter content and 
also increases the infiltration of water. Some land 
leveling is needed for satisfactory operation of a gravity 
system. Irrigation systems need to be designed so that 
the rate at which water is applied does not exceed the 
moderately low intake rate of the soil. 

The use of this soil for rangeland is effective in 
controlling soil blowing and water erosion. Overgrazing 
by livestock and untimely haying or improper mowing 
height reduce the protective plant cover and cause 
deterioration of the native plants. The range can be 
maintained or improved by proper grazing use, timely 
deferment of grazing or haying, and the use of a rotation 
system under which no range unit is grazed at the same 
time in successive years. 

This soil is suited to trees and shrubs in windbreaks. 
Drought and soil blowing are the main hazards to 
seedlings and young trees. Adapted species show fair 
growth and good survival. Competing vegetation can be 
controlled or removed by cultivation between the tree 
rows and by the careful use of appropriate herbicides. 
Planting an annual cover crop between the rows reduces 
damage from soil blowing. Supplemental irrigation can 
provide needed moisture during periods of insufficient 
rainfall. 

The use of this soil for septic tank absorption fields is 
limited by depth to rock. This limitation can generally be 
overcome by increasing the size of the absorption field. 
Sewage lagoons can be constructed in areas of this soil 
if, after excavation, the bottom of the lagoon is sealed to 
prevent seepage. This soil is generally suited to use as a 
site for dwellings. Damage to roads and streets by frost 
action can be reduced by providing good surface 
drainage. Crowning the road by grading and constructing 
adequate side ditches help to provide the needed 
surface drainage. 

This soil is assigned to capability units lle-1, dryland, 
and lle-4, irrigated, and to the Silty range site and 
windbreak suitability group 3. 


AcC—Alliance loam, 3 to 6 percent slopes. This soil 
is deep, gently sloping, and well drained. It is on convex 
ridgetops and knolls, and also on side slopes along 
drainageways that traverse the loess-covered uplands. 
Areas range from 5 to 100 acres. 
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Typically, the surface layer is grayish brown, very 
friable loam about 8 inches thick. The subsoil is about 16 
inches thick. The upper part is brown, friable silty clay 
loam; the middle part is pale brown, friable silty clay 
loam; and the lower part is pale brown, very friable very 
fine sandy loam. The underlying material is light gray, 
calcareous loam. At a depth of about 40 inches is white, 
weakly cemented, limy sandstone. In same places the 
surface layer is lighter in color and thinner because of 
erosion. Also, in a few areas the surface layer is very 
fine sandy loam, and in a few places the dark material 
making up the surface layer is more than 20 inches 
thick. Also, in places the subsoil is loam and is less than 
10 inches thick. 

Included with this soil in mapping are small areas of 
Creighton, Rosebud, and Canyon soils. Creighton soils 
are coarser in texture in the upper and middle part of the 
subsoil. Rosebud soils are 20 to 40 inches deep to limy 
sandstone. Canyon soils are 8 to 20 inches deep to limy 
sandstone. These soils occupy about the same 
elevation. The included soils make up about 10 to 15 
percent of the unit. 

Permeability of this Alliance soil is moderate. The 
available water capacity is either moderate or high, 
depending on the depth to bedrock. Runoff is medium. 
The water intake rate for irrigation is moderately low. The 
organic matter content is moderate, and natural fertility is 
high. Tilth is good, and the soil is easily titled throughout 
a fairly wide range in moisture content. 

Most of the acreage of this soil is farmed. Most areas 
are used for dryland farming, but some are irrigated, 
mainly by the center-pivot type of sprinkler system. The 
remaining areas are mainly in native grass and used as 
hayland or rangeland. 

If used for dryland farming, this soil is suited to winter 
wheat, introduced grasses, and alfalfa. Water erosion 
and soil blowing are the principal hazards. The soil 
needs to be adequately protected by growing crops or by 
crop residue. Conservation tillage practices, such as 
stubble mulching and eco-fallow, help conserve moisture 
and prevent serious erosion. Wind stripcropping, summer 
fallow, and cover crops can also be used. Terraces and 
contour farming are also effective in controlling erosion 
and conserving moisture. The crop residue helps 
maintain the organic matter content and tilth. 

If irrigated, this soil is suited to corn, sugar beets, 
potatoes, introduced grasses, and alfalfa. This soil is 
best suited to the sprinkler type of irrigation system 
because of slope. It is suited to a gravity system if the 
land is bench leveled or if contouring is used in 
combination with terracing and conservation tillage. 
Erosion can be reduced by use of terraces, contour 
farming, and a conservation tillage system, such as no- 
till, which leaves most of the crop residue on the surface 
as a protective cover. The rate of application of water 
should be regulated so it does not exceed the 
moderately low intake rate of the soil. Returning crop 
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residue to the soil helps maintain the organic matter 
content and tilth and increases the infiltration of water. If 
the center-pivot type of sprinkler system is used, wheel 
track ruts are a problem. 

This soil is suited to rangeland, and this use is 
effective in controlling soil blowing and water erosion. 
Overgrazing by livestock and untimely haying or improper 
mowing height reduce the protective plant cover and 
cause deterioration of the native plants. Overgrazing can 
result in severe soil loss by water erosion. The range 
can be maintained or improved by proper grazing use, 
timely deferment of grazing or haying, and a rotation 
system under which no range unit is grazed at the same 
time in successive years. 

This soil is suited to trees and shrubs in windbreaks. 
Seedlings generally survive and grow well if competing 
vegetation is controlled or removed. This can be 
accomplished by good site preparation and by timely 
cultivation or careful application of appropriate herbicides 
in the row. Drought is the main hazard in establishing 
trees, and supplemental watering of seedlings may be 
needed. Trees can be planted on the contour to help 
prevent erosion. Terraces may also be needed. 

The use of this soil for septic tank absorption fields is 
limited by depth to rock. This limitation can generally be 
overcome by increasing the size of the absorption field. 
Sewage lagoons can be constructed in areas of this soil 
if the bottom of the lagoon is sealed to prevent seepage. 
Also, some grading is required to modify the slope and 
shape the lagoon. This soil is generally suited to use as 
a site for dwellings. Damage to roads and streets by 
frost action can be reduced by providing good surface 
drainage. Crowning the road by grading and constructing 
adequate side ditches help to provide the needed 
surface drainage. 

This soil is assigned to capability units Ille-1, dryland, 
and lile-4, irrigated, and to the Silty range site and 
windbreak suitability group 3. 


ArB—Alliance-Rosebud loams, 1 to 3 percent 
slopes. This unit consists of deep and moderately deep, 
very gently sloping, weli drained soils. These soils are on 
the broad, convex ridgetops and on side slopes of 
intermittent drainageways that traverse the uplands. 
Areas of this complex range from 5 to about 500 acres. 
This unit ranges from 45 to 60 percent Alliance soil and 
from 30 to 50 percent Rosebud soil. The deep Alliance 
Soil is on broad ridgetops. The moderately deep 
Rosebud soil is on narrow ridges or knolls and on side 
slopes. The areas of the Alliance soil and the areas of 
the Rosebud soil are so intermingled or so small that 
they could not be shown separately at the.scale selected 
for mapping. 

Typically, the Alliance soil has a surface layer of dark 
grayish brown, friable loam about 8 inches thick. The 
subsoil is about 18 inches thick. It is grayish brown, 
friable silt loam in the upper part; brown, friable silty clay 
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loam in the middle part; and light gray, friable, 
calcareous silt loam in the lower part. The underlying 
material is light gray. It is calcareous loam in the upper 
Part and calcareous very fine sandy loam in the lower 
part. At a depth of about 42 inches is white, weakly 
cemented, limy sandstone. In some places the surface 
layer is very fine sandy loam. Also, in some places the 
subsoil is loam or sandy clay loam. In a few places the 
surface layer is eroded and is less than 4 inches thick, 
and in other places it is more than 20 inches thick. In 
places the underlying material is sandy clay loam or fine 
sandy loam. 

Typically, the Rosebud soil has a surface layer of 
grayish brown, friable loam about 8 inches thick. The 
subsoil is about 16 inches thick. It is pale brown, friable 
clay loam in the upper part and light gray, friable, 
calcareous loam in the lower part. The underlying 
material is very pale brown, calcareous very fine sandy 
loam that has many small sandstone fragments. At a 
depth of 32 inches is white, weakly cemented, limy 
sandstone. In places the surface layer is very fine sandy 
loam. In a few places the original surface layer has been 
eroded, and the subsoil is exposed at the surface. Also, 
in some areas the subsoil is very fine sandy loam and 
less than 10 inches thick. In places the dark material 
making up the surface layer is more than 20 inches 
thick. 

Included with these soils in mapping are small areas of 
Canyon soils. Canyon soils have a lighter colored 
surface layer, they are 8 to 20 inches deep to bedrock, 
and they are on the higher positions on the landscape. 
The included soils make up 10 to 15 percent of this unit. 

Permeability of the Alliance and Rosebud soils is 
moderate. The available water capacity is either 
moderate or high in the Alliance soil, depending on the 
depth to bedrock, and is moderate in the Rosebud soil. 
Runoff is slow. The water intake rate for irrigation is 
moderately low. In both soils the organic matter content 
is moderate, and natural fertility is high. These soils have 
good tiith and can generally be tilled throughout a fairly 
wide range in moisture content. 

Most of the acreage of these soils is used for dryland 
farming. Some areas are irrigated, and a few remain in 
native grass. 

If used for dryland farming, these soils are suited to 
wheat, alfalfa, and introduced grasses. Inadequate 
summer rainfall limits the selection of cultivated crops 
that can be successfully grown. The main hazards are 
soil blowing and water erosion where the surface is not 
adequately protected by growing crops or crop residue. 
Conservation tillage practices, such as stubble mulching 
and eco-fatlow, help prevent soil blowing and water 
erosion and also conserve soil moisture. Wind 
stripcropping and summer fallow are also suited to this 
soil. Returning crop residue to the soil helps maintain the 
organic matter content, fertility, and tilth and also 
increases the infiltration of water. 
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It irrigated, these soils are suited to corn, field beans, 
potatoes, sugar beets, alfalfa, small grains, and 
introduced grasses. The main hazards are soil blowing 
and water erosion. Conservation tillage practices, such 
as no-till and eco-fallow, keep crop residue on the 
surface and can be used to reduce erosion and to 
conserve moisture. Returning crop residue to the soil 
helps maintain the organic matter content and also 
increases the infiltration of water. These soils are suited 
to both gravity and sprinkler irrigation systems. In 
designing a gravity system, care must be taken to ensure 
that the underlying bedrock is not exposed if the land is 
leveled. Irrigation systems need to be designed so that 
the rate of water application does not exceed the 
moderately low intake rate of the soils. Efficient 
management of irrigation water is important. Plowing 
under green manure crops is a good way to increase 
fertility and the infiltration of water in areas that have 
been disturbed by land leveling. Applications of 
phosphate and zinc increase fertility in the cut areas. 

The use of these soils for rangeland is effective in 
controlling soil blowing and water erosion. Overgrazing 
by livestock and untimely haying or improper mowing 
height reduce the protective plant cover and cause 
deterioration of the native plants. The range can be 
maintained or improved by proper grazing use, timely 
deferment of grazing or haying, and the use of a rotation 
system under which no range unit is grazed at the same 
time in successive years. 

These soils are suitable for trees and shrubs in 
windbreaks. Adapted species show fair growth and 
survival. Drought and competition for moisture from 
weeds and grasses are the principal hazards. Irrigation 
can provide moisture during periods of insufficient 
rainfall. Cuitivation between the tree rows with 
conventional equipment can control undesirable weeds 
and grasses. Careful use of appropriate herbicides or 
hoeing by hand can control weeds within the tree row. 

The use of these soils for septic tank absorption fields 
is limited by depth to rock. This limitation can generally 
be overcome by increasing the size of the absorption 
field. Sewage lagoons can be constructed in areas of 
these soils if, after excavation, the bottom of the lagoon 
is sealed to prevent seepage. These soils are generally 
suited to use as sites for dwellings with basements, but 
an excavation in areas of the Rosebud soil generally 
extends into the soft bedrock. Damage to roads and 
streets by frost action can be reduced by providing good 
surface drainage. Crowning the road by grading and 
constructing adequate side ditches help to provide the 
needed drainage. 

These soils are assigned to capability units lle-1, 
dryland, and lle-4, irrigated, and to the Silty range site. 
The Alliance soil is in windbreak suitability group 3, and 
the Rosebud soil is in windbreak suitability group 6R. 


23 


ArC—Alliance-Rosebud loams, 3 to 6 percent 
slopes. This unit consists of deep and moderately deep, 
gently sloping, well drained soils. These soils are on 
ridgetops and on side slopes of drainageways in the 
uplands. Areas of this complex range from 5 to 200 
acres. This unit ranges from 40 to 55 percent Alliance 
soil and from 30 to 50 percent Rosebud soil. The deep 
Alliance soil is on the broad ridgetops and the lower part 
of the side slopes. The moderately deep Rosebud soil is 
on narrow ridgetops and the upper part of side slopes. 
The areas of the Alliance soil and the areas of the 
Rosebud soil are so intermingled or so small that they 
could not be shown separately at the scale selected for 
mapping. 

Typically, the Alliance soil has a surface layer of dark 
grayish brown, friable loam about B inches thick. The 
subsoil is about 12 inches thick. The upper part is 
grayish brown, friable silty clay loam, and the lower part 
is light brownish gray, friable silt loam. The underlying 
material is light gray, calcareous very fine sandy loam. At 
a depth of about 43 inches is white, weakly cemented, 
limy sandstone. In places the subsoil is loam or sandy 
clay loam. In a few places the surface layer is very fine 
sandy loam, and in a few other areas the surface layer is 
eroded and is less than 8 inches thick. In places the 
underlying material is fine sandy loam or sandy clay 
loam. 

Typically, the Rosebud soil has a surface layer of dark 
grayish brown, friable loam about 8 inches thick. The 
subsoil is about 10 inches thick. The upper part is 
grayish brown, friable clay loam, and the lower part is 
lght brownish gray, friable, calcareous loam. The 
underlying material is light gray, calcareous loam. At a 
depth of about 24 inches is white, weakly cemented, limy 
sandstone. In a few places the surface layer is very fine 
sandy loam. In other places the erosion of the surface 
layer has exposed the upper part of the subsoil. in some 
areas the subsoil and underlying material are very fine 
sandy loam. 

Included with these soils in mapping are small areas of 
Canyon soils. Ganyon soils are 8 to 20 inches deep to 
bedrock and are on short breaks and the upper part of 
side slopes. The included soils make up about 10 to 15 
percent of this unit. 

Permeability of the Alliance and Rosebud soils is 
moderate. The available water capacity is either 
moderate or high in the Alliance soil, depending on the 
depth to bedrock. It is moderate in the Rosebud soil. 
Runoff is medium. The water intake rate for irrigation is 
moderately low. Both soils are moderate in organic 
matter content and high in natural fertility. These soils 
have good tilth and can be easily tilled throughout a 
fairly wide range in moisture content. 

Most of the acreage of these soils is used for dryland 
farming. Some areas are irrigated, and a few small areas 
are still in native grass. 


24 


If used for dryland farming, these soils are suited to 
wheat, alfalfa, and introduced grasses. Soil blowing and 
water erosion are hazards where the surface is not 
adequately protected by growing crops or crop residue. 
Conservation tillage practices, such as stubble mulching 
and eco-fallow, which keep crop residue on the surface, 
help prevent soil blowing and water erosion and also 
conserve moisture. The crop residue helps maintain the 
organic matter content, fertility, and tilth and also 
increases the infiltration of water. These soils are suited 
to construction of terraces for erosion control; however, 
construction may be difficult in areas of the Rosebud soil 
because of the limited amount of soil material over the 
weakly cemented bedrock. Wind stripcropping and 
summer fallow are practices that can be used to help 
control soil blowing and conserve moisture. 

If irrigated, these soils are suited to corn, sugar beets, 
small grains, potatoes, introduced grasses, and alfalfa. A 
sprinkler system is better suited to these soils than a 
gravity system. Bench leveling is difficult because of the 
moderate depth to sandstone bedrock in areas of the 
Rosebud soil. The gravity system of irrigation is suitable 
if contouring is used in combination with terracing and 
conservation tillage. Soil blowing and water erosion are 
the main hazards if the soil is cultivated. Conservation 
tillage practices, such as no-till and eco-fallow, keep 
crop residue on the surface and thereby help to prevent 
Soil blowing and water erosion. Returning crop residue to 
the soil helps maintain the organic matter content and 
increases the infiltration of water. Irrigation systems need 
to be designed so that the rate at which water is applied 
does not exceed the moderately low intake rate of the 
Soils. If the center-pivot type of sprinkler system is used, 
erosion in the wheel tracks is a problem. 

The use of these soils for rangeland is effective in 
controlling soil blowing and water erosion. Overgrazing 
by livestock and untimely haying or improper mowing 
height reduce the protective plant cover and cause 
deterioration of the native plants. The range can be 
maintained or improved by proper grazing use, timely 
deferment of grazing or haying, and use of a rotation 
System under which no range unit is grazed at the same 
time in successive years. 

These soils are suited to trees and shrubs in 
windbreaks. Adapted species generally show fair growth 
and survival if competing vegetation is controlled or 
removed. This can be accomplished by good site 
preparation and by timely cultivation or careful 
application of appropriate herbicides. Hoeing by hand or 
rototilling can control undesirable vegetation in the rows 
or near small trees. Drought is the principal hazard to the 
establishment of trees, and supplemental watering of the 
seedlings may be needed. Trees can be planted on the 
contour to help prevent water erosion. 

The use of these soils for septic tank absorption fields 
is limited by depth to rock. This limitation can generally 
be overcome by increasing the size of the absorption 
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field. Sewage lagoons can be constructed in areas of 
these soils if the bottom of the lagoon is sealed to 
prevent seepage. Some grading is also required to 
modify the slope and shape the lagoon. These soils are 
generally suited to use as sites for dwellings without 
basements. Dwellings with basements are generally 
suitable in areas of the Alliance soil, but in areas of the 
Rosebud soil an excavation generally extends into the 
weakly cemented bedrock. Damage to roads and streets 
by frost action can be reduced by providing good surface 
drainage. Crowning the road by grading and constructing 
adequate side ditches help to provide the needed 
surface drainage. 

These soils are assigned to capability units 川 e-1， 
dryland, and Ille-4, irrigated, and to the Silty range site. 
The Alliance soil is in windbreak suitability group 3, and 
the Rosebud soil is in windbreak suitability group 6R. 


ArD—Alliance-Rosebud loams, 6 to 11 percent 
slopes. This unit consists of deep and moderately deep, 
strongly sloping, well drained soils. These soils are on 
ridgetops and side slopes of drainageways in the 
uplands. Areas of this complex range from 5 to 60 acres. 
This unit ranges from 35 to 50 percent Alliance soil and 
from 30 to 50 percent Rosebud soil. The deep Alliance 
Soil is on the broad ridgetops and the lower part of the 
side slopes. The moderately deep Rosebud soil is on 
narrow ridgetops and the upper part of the side slopes. 
The areas of the Alliance soil and the areas of the 
Rosebud soil are so intermingled or so small that they 
could not be shown separately at the scale selected for 
mapping. 

Typically, the Alliance soil has a surface layer of dark 
grayish brown, very friable loam about 9 inches thick. 
The subsoil is about 10 inches thick. It is light brownish 
gray, friable silt loam in the upper part and pale brown, 
very friable, calcareous very fine sandy loam in the lower 
part. The underlying material is light gray and pale 
brown, calcareous very fine sandy loam. At a depth of 
about 58 inches is white, weakly cemented, limy 
sandstone. In places the surface layer is very fine sandy 
loam. in some places the upper part of the subsoil is 
very fine sandy loam or loam. in some areas the surface 
layer is eroded and is less than 4 inches thick. 

Typically, the Rosebud soil has a surface layer of dark 
grayish brown, friable loam about 8 inches thick. The 
subsoil is about 14 inches thick and friable. The upper 
part is grayish brown clay loam, and the lower part is 
pale brown loam. The underlying material is very pale 
brown, calcareous very fine sandy loam. Below a depth 
of about 29 inches is white, weakly cemented, limy 
sandstone. In some areas where water erosion has been 
severe, most of the original surface layer has been 
removed and the subsoil is exposed. In a few places the 
surface layer is very fine sandy loam. Also, in a few 
areas the subsoil is very fine sandy loam. 
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Included with these soils in mapping are small areas of 
Canyon and Craft soils. Canyon soils are shallow to 
bedrock and are on the higher part of the landscape. 
Craft soils are stratified and are on narrow bottom lands 
along drainageways. The included soils make up about 
10 to 15 percent of the unit. 

Permeability of the Alliance and Rosebud soils is 
moderate. The available water capacity is either 
moderate or high in the Alliance soil, depending on the 
depth to bedrock, and it is moderate in the Rosebud soil. 
Runoff is medium. The water intake rate for irrigation is 
moderately low. The organic matter content is moderate, 
and natural fertility is high. Tilth is good, and the soils are 
easily tilled throughout a fairly wide range in moisture 
content. 

More than one-half of the acreage of these soils is 
used for dryland farming. A few areas are irrigated. The 
remaining acreage is in native grass and is used for 
hayland or grazing. 

if used for dryland farming, these soils are poorly 
suited to wheat, alfalfa, introduced grasses, and 
legumes. Soil blowing and water erosion are the principal 
hazards. The surface needs to be adequately protected 
by growing crops or by crop residue. Conservation tillage 
practices, such as stubble mulching and eco-fallow, keep 
crop residue on the surface and thereby help conserve 
moisture and control soil blowing and water erosion. 
Conserving moisture is important in areas of the 
Rosebud soil because the available water capacity is 
moderate. Construction of terraces is difficult on this unit 
because of the limited amount of soil over bedrock in 
areas of the Rosebud soil. Wind stripcropping helps 
control soil blowing. Summer fallow stores moisture Tor 
use during the following growing season. 

If irrigated, these soils are not suited to row crops and 
are poorly suited to alfalfa, small grains, and introduced 
grasses. Water erosion is a serious hazard. Efficient 
management of irrigation water is necessary because of 
slope and the moderately low intake rate of the soils. 
Applying water at a rate that exceeds the intake rate of 
the soil can result in severe erosion on these slopes. 
Infiltration of water can be increased by keeping most of 
the crop residue on the soil surface. This also helps to 
maintain the organic matter content and tilth. Sprinkler 
irrigation systems can be used, but gravity systems are 
not suitable on these soils. Conservation tiliage 
practices, such as no-till and eco-fallow, keep crop 
residue on the surface and thereby help to prevent water 
erosion and allow moisture to enter the soil more readily. 

The use of these soils for rangeland is effective in 
controlling soil blowing and water erosion. Overgrazing 
by livestock and untimely haying or improper mowing 
height reduce the protective plant cover and cause 
deterioration of the native plants. Overgrazing can result 
in severe soil loss by water erosion. The range can be 
maintained or improved by proper grazing use, timely 
deferment of grazing or haying, and the use of a rotation 
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system under which no range unit is grazed at the same 
time in successive years. Range seeding may be needed 
in some eroded areas of cropland to help stabilize the 
Soil. 

These soils are suited to trees and shrubs in 
windbreaks. Adapted species show fair growth and 
survival. Seedlings generally survive and grow if 
competing vegetation is controlled or removed. This can 
be accomplished by good site preparation and by timely 
cultivation or careful application of appropriate 
herbicides. Rototilling or hand hoeing can be used to 
contro! undesirable vegetation in the row. Drought is the 
main hazard when planting trees, and supplemental 
watering of the seedlings may be needed. Planting trees 
on the contour helps control water erosion. Annual cover 
crops can be used between the rows. 

The use of these soils for septic tank absorption fields 
is limited by depth to rock and moderate permeability. 
These limitations can generally be overcome by 
increasing the size of the absorption field. Also, installing 
the septic tank absorption field on the contour is 
generally necessary for its proper operation. If sewage 
lagoons are constructed, extensive grading is required to 
modify the slope and shape the lagoon. The bottom of 
the lagoon needs to be sealed to prevent seepage. 
Dwellings should be properly designed to complement 
the slope, or the soil should be graded. Excavation of 
the weakly cemented bedrock in areas of the Rosebud 
soil may be necessary if this soil is used as a site for 
dwellings with basements. Damage to roads by frost 
action can be reduced by providing good surface 
drainage. Crowning the road by grading and constructing 
adequate side ditches help to provide the needed 
surface drainage. Cuts and fills are generally needed to 
provide a suitable grade. 

These soils are assigned to capability units IVe-1, 
dryland, and IVe-4, irrigated, and to the Silty range site. 
The Alliance soil is in windbreak suitability group 3, and 
the Rosebud soil is in windbreak suitability group 6R. 


Ba—Bankard fine sand, 0 to 2 percent slopes. This 
deep, somewhat excessively drained, nearly level soil is 
on bottom lands. This soil is occasionally flooded. Areas 
are generally long and narrow and range from 10 to 100 
acres. 

Typically, the surface layer is light brownish gray, 
loose, calcareous fine sand about 6 inches thick. The 
underlying material to a depth of 60 inches or more is 
light gray, calcareous gravelly sand and sand. In some 
areas the surface layer is loamy fine sand or very fine 
sandy loam. Also, in a few places the upper part of the 
underlying material is loamy fine sand or loamy very fine 
sand. In some places free carbonates are at a depth of 
6 to 18 inches. 

Included with this soil in mapping are small areas of 
Valent soils. Valent soils do not have stratification and 
gravelly fragments in the control section and are on a 
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slightly higher part of the landscape than the Bankard 
soil. The included soils make up about 5 to 10 percent of 
the unit. 

Permeability of this Bankard soil is rapid, and the 
available water capacity is low. Runoff is slow. The 
organic matter content and natural fertility are low. 

Nearly all of the acreage of this soil is in native grass. 
A few small areas are farmed because they are in fields 
dominated by soils suited to farming. 

This soil is not suited to farming, either dryland or 
irrigated, because of the flooding hazard and coarse 
texture of the soil. 

The use of this soil for rangeland is effective in 
controlling soil blowing. Overgrazing by livestock reduces 
the protective plant cover and causes deterioration of 
the native plants. The range can be maintained or 
improved by proper grazing use, timely deferment of 
grazing, and the use of a rotation system under which no 
range unit is grazed at the same time in successive 
years. 

This soil generally provides a poor site for trees and 
shrubs in windbreaks or for plantings in recreation and 
wildlife areas. Capability for survival and growth of 
adapted species is poor. The low available water 
capacity and the hazard of flooding make successful 
planting on this soil difficult. 

This soil is not suited to use as septic tank absorption 
fields or as a site for buildings because of flooding. A 
suitable alternate site is needed. Sewage lagoons need 
to be lined or sealed to prevent seepage, and they need 
dikes for protection from flooding. The walls or sides of 
temporary shallow excavations need to be shored to 
prevent sloughing or caving. Constructing roads on 
suitable, well compacted fill material above flood level 
and providing adequate side ditches and culverts help to 
protect roads from flood damage. 

This soil is assigned to capability unit Vle-5, dryland, 
and to the Shallow to Gravel range site and windbreak 
suitability group 10. 


BbB—Bankard very fine sandy loam, 0 to 3 
percent slopes. This deep, somewhat excessively 
drained, nearly level and very gently sloping soil is on 
bottom lands. This soil is occasionally flooded. Areas are 
generally long and narrow and range from 5 to about 50 
acres. 

Typically, the surface layer is grayish brown, very 
friable very fine sandy loam about 4 inches thick. The 
upper part of the underlying material is pale brown, 
calcareous loamy fine sand, and below this, to a depth 
of 60 inches or more, is light gray, calcareous fine sand. 
In places the surface layer is loamy fine sand or loamy 
very fine sand. Also, in places the upper part of the 
underlying material is loamy very fine sand. In some 
areas the surface layer is more than 10 inches thick. 

Included with this soil in mapping are small areas of 
Craft and Valent soils. Craft soils are well drained and 
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have less sand in the underlying material than the 
Bankard soil. Valent soils are not stratified, they formed 
in eolian sediment, and they are on the higher part of the 
landscape. The included soils make up about 5 to 10 
percent of the unit. 

Permeability of this Bankard soil is rapid, and the 
available water capacity is low. Runoff is slow. The water 
intake rate for irrigation is very high. The organic matter 
content and natural fertility are low. Tilth is good 
throughout a wide range in moisture content. 

Nearly all the acreage of this soil is in native grass and 
is used for grazing. A few areas are in irrigated crops. 

If used for dryland farming, this sail is poorly suited to 
crops commonly grown in this area, including alfalfa, 
winter wheat, and introduced grasses. This soil is 
droughty because the available water capacity is low. 
The main hazards are soil blowing and flooding. 
Conservation tillage practices, such as stubble mulching, 
leave all or part of the crop residue on the surface and 
thereby help control soil blowing. Wind stripcropping also 
helps prevent soil blowing. The crop residue helps 
improve the fertility and the organic matter content. 
Diversions and dikes can reduce flooding. Summer 
fallow stores moisture for use during the following 
growing season. 

If irrigated, this soil is suited to corn, small grains, 
alfalfa, and introduced grasses. Soil blowing is a serious 
hazard if the soil surface is not protected. Flooding can 
be controlled by protecting the field with diversions or 
dikes. A conservation tillage system, such as stubble 
mulching, leaves crop residue on the surface and 
thereby helps control soil blowing. Mixing crop residue 
and green manure crops into the soil helps improve the 
organic matter content and fertility. This soil is droughty, 
and the irrigation water needs to be applied frequently. 
Supplemental applications of nitrogen and phosphorus 
are needed to overcome plant nutrient deficiencies. 
Nutrients are lost by leaching if excessive amounts of 
water are applied. This soil is best suited to sprinkler 
systems because it has a very high intake rate for water, 
has a low available water capacity, and needs frequent 
applications of water. 

The use of this soil for rangeland is effective in 
controlling soil blowing and water erosion. Overgrazing 
by livestock and untimely haying or improper mowing 
height reduce the protective cover and cause 
deterioration of the native plants. The range can be 
maintained or improved by proper grazing use, timely 
deferment of grazing or haying, and the use of a rotation 
System under which no range unit is grazed at the same 
time in succesive years. 

This soil provides a good site for trees and shrubs in 
windbreaks. The growth and survival rates of adapted 
species are fair. Drought and soil blowing are the main 
hazards to seedlings. Tillage or chemical methods are 
effective in preparing a favorable site for plantings. Soil 
blowing can be controlled by maintaining strips of cover 
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between the tree rows. Supplemental water can provide 
needed moisture during periods of insufficient rainfall. 
Dikes can be used to prevent flooding. Undesirable 
weeds and grasses can be controlled by cultivating or 
mowing between the rows. Annual cover crops can also 
be used to control undesirable vegetation. Appropriate 
herbicides can be applied in the row or the areas can be 
hoed by hand or rototilled. 

This soil is not suited to septic tank absorption fields, 
sewage lagoons, or building sites because of flooding. 
Suitable alternate sites are needed. The walls or sides of 
temporary shallow excavations need to be shored to 
prevent sloughing or caving. Constructing roads on 
suitable, well compacted fill material above the flood 
level and providing adequate side ditches and culverts 
help protect roads from flood damage. 

This soil is assigned to capability units IVe-3, dryland, 
and IVe-11, irrigated, and to the Sandy Lowland range 
site and windbreak suitability group 5. 


Br—Bridget very fine sandy loam, 0 to 1 percent 
slopes. This soil is deep, nearly level, and well drained. 
It is mainly on foot slopes and stream terraces, but in 
places it is along the bottom of upland drainageways and 
in upland basins. This soil is subject to rare flooding. 
Areas range from 5 to 300 acres. 

Typically, the surface layer is grayish brown, friable, 
and 17 inches thick. The upper part is very fine sandy 
loam, and the lower part is loam. The underlying material 
to a depth of 60 inches or more is light brownish gray, 
calcareous loam in the upper part; light brownish gray, 
calcareous very fine sandy loam in the middle part; and 
light gray, calcareous very fine sandy loam in the lower 
part. In some places the surface layer is fine sandy loam 
or loam. In some areas the dark material making up the 
surface layer is more than 20 inches thick. 

Included with this soil in mapping are small areas of 
Craft soils. Craft soils are stratified and generally are on 
a lower part of the landscape than the Bridget soil. The 
included soils make up about 5 to 10 percent of the unit. 

Permeability of this Bridget soil is moderate, and the 
available water capacity is high. Runoff is slow. The 
water intake rate for irrigation is moderate. The organic 
matter content is moderately low, and natural fertility is 
high. This soil is easily tilled throughout a wide range in 
moisture content, 

Over one-half of the acreage of this soil is farmed, and 
the rest is mainly in native grass. Most of the cultivated 
areas are used for dryland farming; some are irrigated. 

If used for dryland farming, this soil is suited to winter 
wheat, introduced grasses, and legumes. Lack of 
summer rainfall commonly limits the selection of 
cultivated crops that can be successfully grown. Soil 
blowing is a hazard where the surface is not adequately 
protected by crops or crop residue. Conservation tillage 
practices, such as no-till and stubble mulching, leave all 
or part of the crop residue on the surface and thereby 
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help prevent soil blowing and conserve soil moisture. 
Mixing crop residue into the soil helps maintain the 
organic matter content and tilth. Wind stripcropping helps 
control soil blowing. Summer fallow conserves moisture 
for use during the following growing season. 

If irrigated, this soil is suited to corn, sugar beets, field 
beans, potatoes, introduced grasses, and alfalfa. This 
soil is suited to both sprinkler and gravity types of 
irrigation systems. Soil blowing is the most serious 
hazard. Conservation tillage practices, such as no-till and 
eco-fallow, keep crop residue on the surface and thereby 
reduce soil blowing. Efficient management of irrigation 
water is alsa a concern. Some land leveling is generally 
needed for the satisfactory operation of a gravity system. 
Irrigation systems need to be designed so the rate of 
application of water does not exceed the moderate 
intake rate of this soil. Applying feedlot manure and 
other kinds of organic residue is a good way to increase 
the infiltration of water and improve the organic matter 
content, especially in areas that have been disturbed 
during land leveling operations. 

The use of this soil for rangeland is effective in 
controlling soil blowing. Overgrazing by livestock and 
untimely haying or improper mowing height reduce the 
protective plant cover and cause deterioration of the 
native plants. The range can be maintained or improved 
by proper grazing use, untimely deferment of grazing or 
haying, and the use of a rotation system under which no 
range unit is grazed at the same time in successive 
years. 

This soil is suited to trees and shrubs in windbreaks. 
The survival and growth rates of adapted species are 
good. Careful use of appropriate herbicides in the tree 
row or cultivation with conventional equipment can be 
used to help control weeds and grasses. Hoeing by hand 
or rototilling can control the weeds and grasses in the 
rows or near small trees. Supplemental watering can 
provide needed moisture during periods of insufficient 
rainfall. 

The hazard of rare flooding needs to be considered if 
this soil is used as a site for sanitary facilities and as a 
site for buildings. Dikes can protect septic tank 
absorption fields and sewage lagoons from the 
floodwaters. The use of this soil for septic tank 
absorption fields is limited by moderate permeability, but 
this limitation can generally be overcome by increasing 
the size of the absorption field. Sewage lagoons need to 
be lined or sealed to prevent seepage. Dwellings and 
buildings can be constructed if the site is elevated with 
well compacted fill material as protection against 
flooding. Constructing roads on suitable, well compacted 
fill material above the flood level and providing adequate 
side ditches and culverts help protect roads from flood 
damage. Damage to roads and streets by frost action 
can be reduced by providing good surface drainage. 
Crowning the road by grading and constructing adequate 


28 


side ditches help to provide the needed surface 
drainage. 

This soil is assigned to capability units llc-1, dryland, 
and l-6, irrigated, and to the Silty range site and 
windbreak suitability group 3. 


BrB—Bridget very fine sandy loam, 1 to 3 percent 
slopes. This soil is deep, very gently sloping, and well 
drained. It is on foot slopes, stream terraces, and in a 
few places, along the bottom of upland drainageways. 
Areas range from 5 to 300 acres. 

Typically, the surface layer is grayish brown, friable 
very fine sandy loam about 10 inches thick. The 
subsurface layer is dark grayish brown loam about 4 
inches thick. The next layer is light brownish gray, friable, 
calcareous loam about 5 inches thick. The underlying 
material to a depth of 60 inches or more is calcareous. It 
is light gray loam in the upper part; light brownish gray 
very fine sandy loam in the middle part; and light gray 
very fine sandy loam in the lower part. In places the dark 
material making up the surface layer is more than 20 
inches thick. In some areas the surface layer is fine 
sandy loam or loam. In a few places free carbonates are 
at a depth of more than 15 inches. 

Included with this soil in mapping are small areas of 
Busher, Craft, and Rosebud sails. Busher soils have 
more sand and less clay in the control section and are 
higher on the landscape than the Bridget soil. Craft soils 
are stratified and are on bottom lands. Rosebud soils are 
20 to 40 inches deep to bedrack and are slightly higher 
on the landscape. The included soils make up about 5 to 
15 percent of the unit. 

Permeability of this Bridget soil is moderate, and the 
available water capacity is high. Runoff is slow. The 
water intake rate for irrigation is moderate. The organic 
matter content is moderately low, and natural fertility is 
high. This soil is easily tilled throughout a wide range in 
moisture content. 

More than one-half of the acreage of this soil is 
cultivated. The rest is in native grass. Most cultivated 
areas are used for dryland farming; some are irrigated. 

If used for dryland farming, this soil is suited to wheat, 
introduced grasses, and legumes. Lack of summer 
rainfall commonly limits the selection of cultivated crops 
that can be successfully grown. Soil blowing is a hazard 
where the surface is not adequately protected by crops 
or crop residue. Conservation tillage methods, such as 
no-till planting, stubble mulching, and eco-fallow, leave 
crop residue on the surface and thereby help to prevent 
soil blowing and help to conserve soil moisture. The crop 
residue helps maintain the organic matter content, 
fertility, and tilth of the soil and also increases the 
infiltration of water into the soil. Wind stripcropping and 
summer fallow are good practices to use on this soil. 

If irrigated, this soil is suited to corn, sugar beets, field 
beans, potatoes, introduced grasses, and alfalfa. This 
soil is suited to both gravity and sprinkler irrigation 
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systems. Soil blowing is the most serious hazard. 
Conservation tillage practices, such as eco-fallow and 
no-till, keep crop residue on the surface and reduce soil 
blowing. Efficient management of irrigation water is also 
a concern. This soil is suited to a gravity system where 
the soil has been leveled and a suitable grade has been 
established to prevent water erosion. Irrigation systems 
need to be designed so that the rate at which water is 
applied does not exceed the moderate intake rate of this 
Soil. Applying feedlot manure and crop residue increases 
the infiltration of water and improves the organic matter 
content in areas that have been disturbed by land 
leveling. 

This soil is suited to rangeland, and this use is 
effective in controlling both soil blowing and water 
erosion. Overgrazing by livestock and untimely haying or 
improper mowing height reduce the protective plant 
cover and cause deterioration of the native grasses. 
Overgrazing can result in severe soil loss by water 
erosion. The range can be maintained or improved by 
proper grazing use, timely deferment of grazing or 
haying, and the use of a rotation system under which no 
range unit is grazed at the same time in successive 
years. 

This soil is suited to trees and shrubs in windbreaks. 
Adapted species generally show good growth and 
survival if competing vegetation is controlled or removed. 
Weeds and grasses can be controlled by timely 
cultivation between the tree rows and by careful use of 
appropriate herbicides, hand hoeing, or rototilling in the 
rows. Supplemental watering can provide moisture during 
periods of insufficient rainfall. 

The use of this soil for septic tank absorption fields is 
limited by moderate permeability. This limitation can 
generally be overcome by increasing the size of the 
absorption field. Sewage lagoons need to be lined or 
sealed to prevent seepage. This soil is generally suited 
to use as a site for dwellings and small commercial 
buildings. Damage to roads and streets by frost action 
can be reduced by providing good surface drainage. 
Crowning the road by grading and constructing adequate 
side ditches help to provide the needed surface 
drainage. 

This soil is assigned to capability units lle-1, dryland, 
and lle-6, irrigated, and to the Silty range site and 
windbreak suitability group 3. 


BrC—Bridget very fine sandy loam, 3 to 6 percent 
slopes. This soil is deep, gently sloping, and well 
drained. It is on foot slopes and stream terraces, and in 
a few places along the bottom of upland drainageways. 
Areas range from 5 to about 50 acres. 

Typically, the surface layer is grayish brown, very 
friable, calcareous very fine sandy loam about 7 inches 
thick. The next layer is brown, very friable, calcareous 
very fine sandy loam about 6 inches thick. The 
underlying material to a depth of 60 inches or more is 
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light brownish gray, calcareous very fine sandy loam. In 
some places the surface layer is fine sandy loam or 
loam. In a few areas the underlying material is loam. In 
places, free carbonates are below a depth of 15 inches 
and the dark material making up the surface layer is 
more than 20 inches thick. 

Included with this soil in mapping are small areas of 
the moderately sandy Busher soils. They generally are 
on the upper part of foot slopes. These inclusions make 
up about 5 percent of the unit. 

Permeability of this Bridget soil is moderate, and the 
available water capacity is high. Runoff is medium. The 
water intake rate for irrigation is moderate. The organic 
matter content is moderately low, and natural fertility is 
high. This soil is easily tilled throughout a wide range in 
moisture content. 

Most of the acreage of this soil is in native grass, and 
the rest is farmed. Most of the cultivated areas are used 
for dryland farming. 

If used for dryland farming, this soil is suited to winter 
wheat, as well as to introduced grasses and legumes for 
pasture and hay. Lack of summer rainfall limits the 
selection of cultivated crops that can be grown. Water 
erosion is the principal hazard. Conservation tillage 
practices, such as stubble mulching and eco-fallow, help 
prevent soil blowing and erosion by water and also help 
to conserve soil moisture. Use of crop residue helps 
maintain the organic matter content, fertility, and soil tilth 
and also increases the infiltration of water. Terraces, 
stripcropping, and summer fallow are suitable practices 
on this soil. 

If irrigated, this soil is suited to corn, sugar beets, field 
beans, potatoes, introduced grasses, and alfalfa. Soil 
blowing and water erosion are the principal hazards. 
Conservation tillage practices, which keep crop residue 
on the surface, or farming practices that roughen the 
unprotected soil surface can reduce erosion. Efficient 
management of irrigation water is also a concern. 
Sprinkler systems need to be designed so that the rate 
at which water is applied does not exceed the moderate 
intake rate of this soil. This soil is suited to a gravity 
system if it is bench leveled or if contouring is used in 
combination with terracing and conservation tillage. 

The use of this soil for rangeland is effective in 
controlling soil blowing and water erosion. Overgrazing 
by livestock and untimely haying or improper mowing 
height reduce the protective cover and cause 
deterioration of the natural vegetation. Overgrazing can 
result in severe soil loss by water erosion. The range 
can be maintained or improved by proper grazing use, 
timely deferment of grazing or haying, and the use of a 
rotation system under which no range unit is grazed at 
the same time in successive years. 

This soil is suited to trees and shrubs in windbreaks. 
The survival and growth rates of adapted species are 
good. Control of weeds and undesirable grasses can be 
accomplished by timely cultivation between the tree 
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rows. Careful use of appropriate herbicides or rototilling 
in the rows can also be used. A combination of contour 
planting and terracing can help prevent water erosion. 
Supplemental watering can provide needed moisture 
during periods of insufficient rainfall. 

The use of this soil for septic tank absorption fields is 
limited by moderate permeability. This limitation can 
generally be overcome by increasing the size of the 
absorption field. Sewage lagoons need to be lined or 
sealed to prevent seepage. Also, some grading is 
required to modify the slope and shape the lagoon. This 
soil is generally suited to use as a site for dwellings. 
Damage to roads and streets by frost action can be 
reduced by providing good surface drainage. Crowning 
the road by grading and constructing adequate side 
ditches help to provide the needed surface drainage. 

This soil is assigned to capability units Ille-1, dryland, 
and llle-6, irrigated, and to the Silty range site and 
windbreak suitability group 3. 


BuB—Busher-Jayem loamy very fine sands, 0 to 3 
percent slopes. This map unit consists of deep, nearly 
level and very gently sloping, well drained soils. These 
soils are on low knolls and hummocks of the uplands. 
Areas of this complex range from 5 to about 200 acres. 
This unit consists of 45 to 60 percent Busher soil and 
from 20 to 30 percent Jayem soil. The Busher soil is in 
flat or slightly concave areas, and the Jayem soil is in 
slightly convex areas. The areas of the Busher soil and 
the areas of the Jayem soil are so intermingled or so 
small that they could not be shown separately at the 
scale selected for mapping. 

Typically, the Busher soil has a surface layer of dark 
grayish brown, very friable loamy very fine sand about 12 
inches thick. The subsoil is brown, very friable loamy 
very fine sand about 13 inches thick. The underlying 
material, to a depth of 58 inches, is pale brown loamy 
very fine sand in the upper part and light brownish gray 
fine sandy loam in the lower part. Below this is weakly 
cemented, limy sandstone. In some places the soil 
material is fine sandy loam or very fine sandy loam 
above the bedrock. Also, in some areas the dark 
material making up the surface layer is more than 20 
inches thick, and in a few places it is less than 5 inches 
thick. In places sandstone bedrock is below a depth of 
60 inches. 

Typically, the Jayem soil has a surface layer of dark 
grayish brown, very friable loamy very fine sand about 8 
inches thick. The subsoil is grayish brown, very friable 
fine sandy loam about 13 inches thick. The underlying 
material to a depth of 60 inches or more is brown loamy 
very fine sand in the upper part and brown loamy fine 
sand in the lower part. In some areas the surface layer 
and underlying material are fine sandy loam or very fine 
sandy loam. Also, in some places the dark material 
making up the surface layer is more than 20 inches 
thick. In a few areas the surface layer is loamy fine sand. 
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Included with this unit in mapping are small areas of 
Satanta and Tassel soils. Satanta soils have more clay in 
the subsoil and in the upper part of the underlying 
material than the Busher and Jayem soils. Tassel soils 
are no more than 10 to 20 inches deep to weakly 
cemented sandstone and are on slightly higher parts of 
the landscape. The included soils make up about 10 to 
15 percent of the unit. 

Permeability of the Busher and Jayem soils is 
moderately rapid, and the available water capacity is 
moderate. Runoff is slow. The water intake rate for 
irrigation is moderately high. The organic matter content 
is moderately low, and natural fertility is medium. These 
soils are easily tilled throughout a fairly wide range in 
moisture content. 

About one-half of the acreage of these soils is farmed, 
and the remaining areas are mainly in native grass. Most 
cultivated areas are used for dryland farming; some are 
irrigated. 

If used for dryland farming, these soils are suited to 
winter wheat, alfalfa, and introduced grasses for hay and 
pasture. Inadequate summer rainfall commonly limits the 
selection of cultivated crops that can be successfully 
grown. Soil blowing is a serious hazard where the 
surface is not adequately protected by crops or crop 
residue. Conservation tillage practices, such as stubble 
mulching and eco-fallow, help conserve soil moisture 
and help control soil blowing. Wind stripcropping and the 
use of cover crops also help contro! soil blowing. 
Summer fallow conserves moisture for use during the 
following growing season. 

If irrigated, these soils are suited to sugar beets, field 
beans, corn, potatoes, alfalfa, and introduced grasses. 
Soil blowing is the principal hazard and is especially 
severe on unprotected soil surfaces. Conservation tillage 
practices, such as no-till and till-plant, keep crop residue 
on the surface and help control soil blowing. These soils 
are well suited to sprinkler irrigation systems because of 
their moderately high intake rate. These soils are also 
suited to gravity systems if the proper grade is 
established so that the movement of water and the 
intake rate of the soil are uniform. Leaching causes loss 
of nutrients in the soil if irrigation is excessive. 

The use of these soils for rangeland is an effective 
way to control soil blowing. Overgrazing by livestock and 
untimely haying or improper mowing height reduce the 
protective plant cover and cause deterioration of the 
native plants. Overgrazing can result in severe soil loss 
by soil blowing. The range can be maintained or 
improved by proper grazing use, timely deferment of 
grazing or haying, and the use of a rotation system 
under which no range unit is grazed at the same time in 
successive years. 

These soils provide a good site for trees and shrubs in 
windbreaks. Adapted species show fair growth and 
Survival. Seedlings generally survive and grow if the site is 
properly prepared and competing vegetation is controlled. 
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Soil blowing is a serious hazard. It can be controlled by 
maintaining strips of sod or cover crops between the tree 
rows. Cultivation of the competing vegetation should be 
restricted to the tree row. Drought is another hazard when 
planting trees. Supplemental watering can provide needed 
moisture during periods of insufficient rainfall. 

The Jayem soil is generally suited to septic tank 
absorption fields. In areas of the Busher soil, increasing 
the size of the absorption field generally overcomes the 
limited depth to bedrock. Sewage lagoons need to be 
lined or sealed to prevent seepage. These soils are 
generally suited to use as sites for dwellings, small 
commercial buildings, and roads and streets. 

These soils are assigned to capability units 1lle-3, 
dryland, and lle-8, irrigated, and to the Sandy range site 
and windbreak suitability group 5. 


BuC—Busher-Jayem loamy very fine sands, 3 to 6 
percent slopes. This map unit consists of deep, gently 
Sloping, well drained soils. These soils are on ridgetops 
and short side slopes of the uplands. Areas of this 
complex range from 5 to about 400 acres. The unit 
consists of 45 to 60 percent Busher soil and 20 to 30 
percent Jayem soil. The Busher soil is on side slopes 
and in slightly concave areas, and the Jayem soil is on 
low convex ridges. The areas of the Busher soil and the 
areas of the Jayem soil are so intermingled or so small 
that they could not be shown separately at the scale 
Selected for mapping. 

Typically, the Busher soil has a surface layer of 
grayish brown, very friable loamy very fine sand about 11 
inches thick. The subsoil is brown, very friable loamy 
very tine sand about 12 inches thick. The underlying 
material is calcareous loamy very fine sand. It is brown 
in the upper part and light gray in the lower part. At a 
depth of about 56 inches is white, weakly cemented, limy 
sandstone. In some places the soil is very fine sandy 
loam or fine sandy loam above the bedrock. Also, in 
some areas the dark material making up the surface 
layer is less than 5 inches thick. In a few places the 
surface layer is loamy tine sand. 

Typically, the Jayem soil has a surface layer of grayish 
brown, very friable loamy very fine sand about 7 inches 
thick. The subsoil is grayish brown, very friable loamy 
very fine sand about 9 inches thick. The underlying 
material to a depth of 60 inches or more is grayish 
brown loamy very fine sand in the upper part and pale 
brown, calcareous loamy fine sand in the lower part. In 
some places the soil is very fine sandy loam or fine 
sandy loam throughout the profile. Also, in a few areas 
the surface layer is loamy fine sand. In a few places the 
dark material making up the surface layer is more than 
20 inches thick. 

Included with these soils in mapping are small areas of 
Satanta, Tassel, and Valent soil. Satanta soils are finer 
in texture in the subsoil and upper part of the underlying 
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material than the Busher and Jayem soils. Tassel soils 
are 8 to 20 inches deep to weakly cemented sandstone 
and are in the slightly higher areas. Valent soils are 
coarser in texture, have a thinner surface layer, and are 
generally higher on the landscape. The included soils 
make up about 10 to 15 percent of the unit. 

Permeability of the Busher and Jayem soils is 
moderately rapid, and the available water capacity is 
moderate. Runoff is slow. The water intake rate for 
irrigation is moderately high. The organic matter content 
is moderately low, and natural fertility is medium. These 
soils are easily tilled throughout a fairly wide range in 
moisture content. 

About one-half of the acreage of these soils is farmed. 
Most of these areas are used for dryland farming; a few 
are sprinkler irrigated. The remaining areas are mainly in 
native grass. 

If used for dryland farming, these soils are poorly 
suited to winter wheat, alfalfa, and introduced grasses. 
Lack of summer rainfall limits the selection of crops that 
can be grown. Soil blowing is a serious hazard where the 
surface is not adequately protected by crops or crop 
residue. Conservation tillage practices, such as stubble 
mulching and eco-fallow, help control soil blowing and to 
conserve soil moisture. Wind stripcropping, terracing, 
and the use of annual cover crops and summer fallow 
are additional practices. 

If irrigated, these soils are suited to corn, field beans, 
sugar beets, potatoes, alfalfa, and introduced grasses. 
Soil blowing is the principal hazard. This soil is better 
suited to a sprinkler irrigation system than to a gravity 
system. Conservation tillage practices, such as eco- 
fallow and no-till, leave most or all of the crop residue on 
the surface and reduce soil blowing and improve the 
organic matter content. These soils are well suited to 
sprinkler irrigation systems because of their moderately 
high intake rate. The application of excessive amounts of 
water to the soil can cause leaching of nutrients. 

These soils are suited to rangeland use, which is 
effective in controlling soil blowing and water erosion. 
Overgrazing by livestock and untimely haying or improper 
mowing height reduce the protective plant cover and 
cause deterioration of the native grasses. Overgrazing 
can result in severe loss by soil blowing. The range can 
be maintained or improved by proper grazing use, timely 
deferment of grazing or haying, and the use of a rotation 
system under which no range unit is grazed at the same 
time in successive years. 

These soils are suited to trees and shrubs in 
windbreaks. Adapted species show fair growth and 
survival if competing weeds and grasses are controlled. 
Cultivation of competing vegetation needs to be 
restricted to the tree row because of the hazard of soil 
blowing. Maintaining strips of sod or cover crops 
between the tree rows can help control soil blowing. 
Drought is also a hazard for seedlings. Supplemental 
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watering can provide needed moisture during periods of 
insufficient rainfall. 

The Jayem soil is generally suited to septic tank 
absorption fields. In areas of the Busher soil, increasing 
the size of the absorption field generally overcomes the 
limited depth to bedrock. Suitable fill material is needed 
to increase the filtering capacity of the soil. Sewage 
lagoons on these soils need to be lined or sealed to 
prevent seepage. These soils are generally suited to use 
as sites for dwellings and roads and streets. 

These soils are assigned to capability units !Ve-3, 
dryland, and Ille-8, irrigated, and to the Sandy range site 
and windbreak suitability group 5. 


BuD—Busher-Jayem loamy very fine sands, 6 to 9 
percent slopes. This map unit consists of deep, strongly 
Sloping, well drained soils. The soils are on side slopes 
and ridgetops of the uplands. Areas of this complex 
range from 5 to about 200 acres. The unit ranges from 
50 to 60 percent Busher soil and 20 to 30 percent 
Jayem soil. The Busher soil is on the upper part of side 
slopes and on most ridgetops, and the Jayem Soil is on 
the lower part of side slopes and in slightly concave 
areas. The areas of the Busher soil and the areas of the 
Jayem soil are so intermingled or so small that they 
could not be shown separately at the scale selected for 
mapping. 

Typically, the Busher soll has a surface layer of dark 
grayish brown, very friable loamy very fine sand about 9 
inches thick. The subsoil is grayish brown, very friable 
loamy very fine sand about 11 inches thick. The 
underlying material, to a depth of 44 inches, is light 
brownish gray, calcareous loamy very fine sand with a 
few small fragments of sandstone. Below this is light 
gray, weakly cemented, limy sandstone. In some areas 
the soil is fine sandy loam or very fine sandy laam above 
the bedrock. Also, in places the dark material making up 
the surface layer is less than 4 inches thick. In a few 
areas the surface layer is loamy fine sand. 

Typically, the Jayem soil has a surface layer of dark 
grayish brown, very friable loamy very fine sand about 7 
inches thick. The subsoil is grayish brown, very friable 
loamy very fine sand about 8 inches thick. The 
underlying material to a depth of 60 inches or more is 
pale brown loamy very fine sand in the upper part and 
light brownish gray, calcareous loamy fine sand in the 
lower part. In some areas the soil is fine sandy loam or 
very fine sandy loam above the bedrock. Also, in some 
places the dark material making up the surface layer is 
more than 20 inches thick. In a few areas the surface 
layer is loamy fine sand. 

Included with this unit in mapping are small areas of 
Satanta, Tassel, and Valent soils. Satanta solls have 
more clay in the subsoil and in the upper part of the 
underlying material than the Busher and Jayem soils. 
Tassel soils are 8 to 20 inches deep to sandstone 
bedrock and are on the higher positions on the 
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landscape. Valent soils are coarser in texture. The 
included soils make up about 10 to 15 percent of the 
unit. 

Permeability of the Busher and Jayem soils is 
moderately rapid, and the available water capacity is 
moderate. Runoff is medium. The water intake rate for 
irrigation is moderately high. The organic matter content 
is moderately low, and natural fertility is medium. These 
soils are easily tilled throughout a fairly wide range in 
moisture content. 

Most of the acreage of these soils is in native grass. 
The remaining areas are cultivated, almost entirely under 
dryland farming. 

If used for dryland farming, these soils are poorly 
suited to winter wheat, introduced grasses, and alfalfa. 
Insufficient summer rainfall commonly limits the selection 
of crops that can be successtully grown. Soil blowing is 
a serious hazard, and the surface needs to be 
adequately protected by crops or crop residue. 
Conservation tillage practices, such as stubble mulching 
and eco-tallow, leave crop residue on the surface and 
thereby help prevent soil blowing and water erosion. 
Wind stripcropping, terracing, and the use of annual 
cover crops and summer fallow are additional practices. 

If irrigated, these soils are poorly suited to alfalfa and 
introduced grasses. These soils are suited only to the 
sprinkler type of irrigation system. Soil blowing is a 
severe hazard. A conservation cropping system, such as 
eco-fallow or no-till, leaves crop residue on the surface 
and thereby helps control soil blowing and water erosion. 
Returning crop residue to the soil and applying barnyard 
manure helps maintain and improve the organic matter 
content and fertility. Efficient management of irrigation 
water is important because of the moderately high water 
intake rate of these soils. The application of excessive 
amounts of irrigation water can cause leaching of 
nutrients. 

The use of these soils for rangeland is effective in 
controlling soil blowing and water erosion. Overgrazing 
by livestock and untimely haying or improper mowing 
height reduce the protective plant cover and cause 
deterioration of the native plants. Loss of plant cover 
can cause severe losses by soil blowing. The range can 
be maintained or improved by proper grazing use, timely 
deferment of grazing or haying, and the use of a rotation 
system under which no range unit is grazed at the same 
time in successive years. Range seeding may be needed 
in some areas of eroded cropland. 

These soils are suited to trees and shrubs in 
windbreaks. Adapted species show fair growth and 
Survival. Drought and soil blowing are the main hazards. 
Supplemental watering can provide needed moisture 
during periods of insufficient rainfall. Maintaining a strip 
of sod or a cover crop between the tree rows helps 
control soil blowing. Competing vegetation in the tree 
row and close to it can be controlled by rototilling, by 
hand hoeing, or by the use of appropriate herbicides. 
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Planting on the contour and terracing will help prevent 
water erosion. 

Septic tank absorption fields need to be placed on the 
contour because of excessive slope. In areas of the 
Busher soil, increasing the size of the absorption field 
generally overcomes the limited depth to bedrock. If 
sewage lagoons are constructed, extensive grading is 
required to modify the slope and shape the lagoon. 
Lagoons also need to be lined or sealed to prevent 
seepage. Dwellings should be designed to complement 
the slope, or sites should be graded. Cuts and fills may 
be needed to provide a suitable grade for roads and 
streets. 

These soils are assigned to capability units iVe-3, 
dryland, and |Ve-8, irrigated, and to the Sandy range site 
and windbreak suitability group 7. 


BvC—Busher-Tassel loamy very fine sands, 0 to 6 
percent slopes. This map unit consists of deep and 
shallow, nearly level to gently sloping, well drained soils. 
These soils are on convex knolls and short side slopes 
of the uplands. Areas of the complex range from 5 to 
250 acres. The unit ranges from 50 to 65 percent deep 
Busher soil and from 25 to 35 percent shallow Tassel 
Soil. The Busher soil is on the broader ridgetops and the 
lower part of side slopes. The Tassel soil is on the upper 
part of side slopes and on narrow ridgetops. The areas 
of the Busher soil and the areas of the Tassel soil are so 
intermingled or so small that they could not be shown 
separately at the scale selected for mapping. 

Typically, the Busher soil has a surface layer of dark 
grayish brown, very friable loamy very fine sand about 13 
inches thick. The subsoil is grayish brown, very friable 
loamy very fine sand about 7 inches thick. The 
underlying material, to a depth of about 55 inches, is 
light brownish gray and light gray, calcareous fine sandy 
loam. Below this is white, weakly cemented, limy 
sandstone. In some areas the surface layer and subsoil 
are very fine sandy loam or fine sandy loam. Also, in 
places the dark material making up the surface layer is 
less than 5 inches thick. In a few areas the underlying 
material is loamy very fine sand. 

Typically, the Tassel soil has a surface layer of grayish 
brown, very friable loamy very fine sand about 4 inches 
thick. The underlying material, to a depth of about 14 
inches, is light brownish gray, calcareous loamy very fine 
sand. Below this is white, weakly cemented, limy 
sandstone. In some places the surface layer is fine 
sandy loam or very fine sandy loam. Rock fragments of 
sandstone are in all horizons above the bedrock. 

Included with these soils in mapping are small areas of 
Valent soils and Rock outcrop. Valent soils are coarser 
in texture than Busher and Tassel soils and are more 
than 60 inches deep to sandstone. Rock outcrop is in 
the higher areas and on the short breaks. The inclusions 
make up about 5 to 15 percent of the unit. 
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Permeability of the Busher and Tassel soils is 
moderately rapid. The available water capacity is 
moderate in the Busher soil and very low in the Tassel 
soil. Runoff is slow on both soils. The water intake rate 
for irrigation is moderately high. The organic matter 
content is moderately low in the Busher soil and low in 
the Tassel soil. Natural fertility is medium in the Busher 
Soil and low in the Tassel soil. These soils have good 
tilth, except in places where rock fragments are in areas 
of the Tassel soil. 

Most of the acreage of these soils is in native grass 
and is used for range. The remaining areas are used for 
dryland farming. 

if used for dryland farming, these soils are poorly 
suited to winter wheat, introduced grasses, and alfalfa. 
Lack of sufficient rainfall limits the selection of cultivated 
crops that can be successfully grown. The restricted 
rooting zone, low fertility, and very low available water 
capacity of the Tassel soil also limit production. Soil 
blowing is a serious hazard. Conservation tillage 
practices, such as stubble mulching and eco-fallow, help 
control soil blowing and also conserve moisture. Wind 
stripcropping and planting annual cover crops are other 
suitable practices. Bedrock is near the surface in areas 
of Tassel soil and makes terracing difficult. Summer 
fallow conserves moisture for use during the following 
growing season. 

If irsgated, these soils are poorly suited to alfalfa, corn, 
field beans, sugar beets, potatoes, and introduced 
grasses. A sprinkler system is the most Suitable type of 
irrigation system for these soils. Soil blowing is the main 
hazard. A conservation tillage system, such as eco-fallow 
or no-till, leaves crop residue on the surface and helps 
control soil blowing and water erosion. These soils are 
somewhat droughty because of the limited root zone and 
the very low available water capacity of the Tassel soil, 
and timely application of water is needed. An excessive 
amount of irrigation water causes leaching of nutrients in 
areas of the Busher soil. 

The use of the soils for rangeland is etfective in 
controlling soil blowing and water erosion. Overgrazing 
by livestock reduces the protective plant cover and 
causes deterioration of the native grasses. It also can 
result in severe loss by soil blowing. The range can be 
maintained or improved by proper grazing use, timely 
deferment of grazing or haying, and the use of a rotation 
system under which no range unit is grazed at the same 
time in successive years. 

The Busher soil is suited to trees and shrubs in 
windbreaks, and adapted species generally show fair 
growth and survival. The Tassel soil is not suited to 
windbreak plantings because of the shallowness to 
bedrock. Onsite investigation is generally needed before 
planting time. The main hazards on the Busher soil are 
competition from weeds and grasses and soil blowing. 
Cultivating the tree row with a rototiller helps control 
undesirable weeds and grasses and makes it possible to 
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leave strips of sod between the rows to help control soil 
blowing. Careful application of appropriate herbicides in 
the row also aids in weed control. Drought is also a 
hazard to young trees. Supplemental watering can 
provide needed moisture during periods of insufficient 
rainfall. 

Onsite investigation is needed before building sites are 
planned on these soils. In areas of the Busher soil, 
increasing the size of septic tank absorption fields can 
generally overcome the limited depth to bedrock. The 
Tassel soil is generally not suitable because of the 
shallowness to bedrock. Areas of the Busher soil are 
suitable for sewage lagoons if the bottom of the lagoon 
is sealed or lined to prevent seepage. The Tassel soil is 
generally not suited to lagoons. Both soils are generally 
suitable as sites for dwellings. Excavation of the soft 
bedrock may be necessary if these soils are used as 
sites for dwellings with basements. Also, if these soils 
are used as sites for roads, the soft bedrock may have 
to be excavated where cuts and fills are needed. 

These soils are assigned to capability units IVe-3, 
dryland, and IVe-8, irrigated. The Busher soil is in the 
Sandy range site, and the Tassel soil is in the Shallow 
Limy range site. The Busher soil is in windbreak 
suitability group 5, and the Tassel soil is in windbreak 
suitability group 10. 


BvF—Busher-Tassel loamy very fine sands, 6 to 30 
percent slopes. This map unit consists of deep and 
shaliow, strongly sloping to steep, well drained soils. 
These soils are on uplands that are dissected by small 
drainageways. Areas range from 10 to 1,000 acres. The 
unit ranges from 45 to 60 percent deep Busher soil and 
from 30 to 40 percent shallow Tassel soil. The Busher 
soil is on the wider ridgetops and the lower part of side 
slopes, and the Tassel soil is on convex knolls, on 
breaks, and on the upper part of the side slopes. The 
areas of the Busher soil and the areas of the Tassel 
soils are so intermingled or so small that they could not 
be shown separately at the scale selected for mapping. 

Typically, the Busher soil has a surface layer of dark 
grayish brown, very friable loamy very fine sand about 8 
inches thick. The subsoil is grayish brown, very friable 
loamy vary fine sand about 11 inches thick. The 
underlying material, to a depth of about 58 inches, is 
pale brown, calcareous loamy very fine sand, and it has 
many scattered small fragments of sandstone in the 
lower part. Below this is light gray, calcareous, weakly 
cemented, limy sandstone. In some areas the soil 
material is very fine sandy loam or fine sandy loam 
above the bedrock. In a few areas the dark colored 
material making up the surface layer is over 20 inches 
thick; however, in the southwest part of the county, it is 
generally less than 4 inches thick. 

Typically, the Tassel soil has a surface layer of light 
brownish gray, very friable, calcareous loamy very fine 
sand about 3 inches thick. The underlying material, to a 


34 


depth of about 14 inches, is light gray, calcareous loamy 
very fine sand. Below this is white, weakly cemented, 
limy sandstone. Fragments of sandstone rock. are 
common above the bedrock. In some areas the soil 
material is very fine sandy loam or fine sandy loam 
above the bedrock. Also, in some places the underlying 
material is loamy fine sand. 

Included with these soils in mapping are small areas of 
Valent soils and Rock outcrop. Valent soils are coarse in 
texture and are on higher parts of the landscape than 
the Busher and Tassel soils. Rock outcrop is on the 
breaks and in the slightly higher areas. The included 
areas make up about 10 to 15 percent of the unit. 

Permeability of the Busher and Tassel soils is 
moderately rapid. The available water capacity is 
moderate in the Busher soil and very low in the Tassel 
soil. Surface runoff on both soils is medium to rapid, 
depending on the slope. The organic matter content is 
moderately low in the Busher soil and low in the Tassel 
soil. Natural fertility is medium in the Busher soil and low 
in the Tassel soil. Root development is restricted by the 
underlying bedrock in areas of the Tassel soil. 

Nearly all of the acreage of these soils is in native 
grass and is used for hayland or rangeland. A few small 
areas are used as dryfarmed cropland or irrigated 
cropland. 

The soils in this unit are not suited to commonly 
cultivated crops because of the slope and because of 
the shallowness of the Tassel soil. Also, in some more 
sloping areas, there is Rock outcrop. 

The soils in this unit are suited to rangeland use. This 
is an effective way to control both soil blowing and water 
erosion. Overgrazing by livestock and untimely haying or 
improper mowing height reduce the protective plant 
cover and cause deterioration of the native plants. 
Overgrazing can result in severe loss by soil blowing. 
The range can be maintained or improved by proper 
grazing use, timely deferment of grazing or haying, and 
the use of a rotation system under which no range unit is 
grazed at the same time in successive years. 

The soils in this unit are generally not suited to trees 
or shrubs in windbreaks because of the slope and 
because of the shallowness of the Tassel soil. 

Onsite investigation is needed before building sites are 
planned. These soils generally are not suitable for septic 
tank absorption fields because of the slope and because 
of the depth to bedrock in areas of the Tassel soil. A 
suitable alternate site is needed. Dwellings need to be 
properly designed to complement the slope, or the soil 
can be graded. In areas of the Tassel soil, the soft 
bedrock needs to be considered if dwellings with 
basements are constructed. If these soils are used as 
sites for roads, cuts and fills are generally needed to 
provide a suitable grade and the soft bedrock may have 
to be excavated in areas of the Tasse! soil. 

These soils are assigned to capability unit Vle-3, 
dryland, and windbreak suitability group 10. The Busher 
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soil is in the Sandy range site, and the Tassel soil is in 
the Shallow Limy range site. 


CaF— Canyon very fine sandy loam, 3 to 30 
percent slopes, This soil is shallow, gently sloping to 
Steep, and well drained. It is on side slopes and narrow 
ridgetops of the uplands. Areas range from 5 to 100 
acres. 

Typically, the surface layer is dark grayish brown, very 
friable, calcareous very fine sandy loam about 4 inches 
thick. The next layer is grayish brown, very friable, 
calcareous very fine sandy loam about 3 inches thick. 
The underlying material is light gray, calcareous very fine 
sandy loam with many small fragments of sandstone. 
Below this, at a depth of 14 inches, is white, weakly 
cemented, limy sandstone. In some places, the soil has 
been eroded and the lighter colored underlying material 
is at the surface. Also, in some areas the soil is fine 
sandy loam or loam above the bedrock. 

Included with this soil in mapping are small areas of 
Oglala, Norrest, and Rosebud soils and Rock outcrop. 
Oglala soils have 40 to 60 inches of soil material over 
bedrock and have a thicker, darker surface layer than 
the Canyon soil. Rosebud soils have 20 to 40 inches of 
soil material over the bedrock and have more clay in the 
subsoil. The finer textured Norrest soils are moderately 
deep over clayey siltstone and are on the upper part of 
side slopes. Rock outcrop is on the breaks and the 
upper part of side slopes. These inclusions make up 
about 10 to 15 percent of the unit. 

Permeability of this Canyon soil is moderate. The 
available water capacity is very low. Runoff is medium to 
rapid, depending on the slope. The organic matter 
content and natural fertility are low. Root development is 
restricted by the underlying sandstone. 

Nearly all areas of this soil are in native grass and 
used for hayland and rangeland. A few small areas are 
used for dryland farming and are generally a part of 
larger fields of more suitable soils. 

This soil is not suited to the common cultivated crops 
because of the slope and the droughty characteristics of 
this shallow soil. 

The use of this soil for rangeland is an effective way 
to contral soil blowing and water erosion. Overgrazing by 
livestock reduces the protective plant cover and causes 
deterioration of the native plants. The range can be 
maintained or improved by proper grazing use, timely 
deferment of grazing, and the use of a rotation system 
under which no range unit is grazed at the same time in 
successive years. Brush management may be needed to 
control woody plants. 

This soil generally provides a poor site for trees in 
windbreaks. Capability for survival and growth of adapted 
species is poor because of slope, the very low available 
water capacity, and the shallow rooting zone. 

This soil is generally not suited to septic tank 
absorption fields and sewage lagoons because it is 
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shallow to bedrock. A suitable alternate site is needed. 
Excessive slopes are a limitation for building site 
development. Cuts and fills are generally needed to 
provide a suitable grade for roads. 

This soil is assigned to capability unit Vis-4, dryland, 
and to the Shallow Limy range site and windbreak 
suitability group 10. 


CbB—Cratt very fine sandy loam, O to 3 percent 
slopes. This soil is deep, nearly level and very gently 
sloping, and well drained. It is on bottom lands along 
drainageways. This soil is occasionally flooded following 
heavy rains. Areas are generally long and narrow and 
range from 5 to about 400 acres. 

Typically, the surface layer is grayish brown, very 
friable very fine sandy loam about 5 inches thick. The 
next layer is grayish brown, very friable, stratified, 
calcareous gravelly very fine sandy loam and very fine 
sandy loam about 3 inches thick. The underlying material 
to a depth of 60 inches or more is light brownish gray, 
calcareaus very fine sandy loam. In some places the 
surface layer is thicker and darker. Also, in some areas 
the underlying material is loamy very fine sand. In a few 
places free carbonates are below a depth of 10 inches. 
In some areas the lower part of the underlying material is 
strongly alkaline. Weakly cemented, sandstone bedrock 
is below a depth of 4 feet in a few places. 

Included with this soil in mapping are small areas of 
Duroc, Bankard, and Janise soils. Duroc soils have more 
clay in the upper part of the underlying material, have a 
darker surface soil that is over 20 inches thick, and are 
slightly higher on the landscape than the Craft soil. 
Bankard soils are coarser in texture in the underlying 
material and are higher on the landscape. Janise soils 
have a subsoil, are very strongly alkaline, and are slightly 
lower on the landscape. The included soils make up 
about 5 to 15 percent of the unit. 

Permeability of this Craft soil is moderate, and the 
available water capacity is high. Runoff is slow. The 
water intake rate for irrigation is moderate. The organic 
matter content is moderately low, and natural fertility is 
medium. This soil is easily tilled throughout a wide range 
in moisture content. 

About one-half of the acreage of this soil is farmed, 
and the rest is in native grass. Most of the cultivated 
areas are used for dryland farming. 

If used for dryland farming, this soil is suited to winter 
wheat, introduced grasses, and legumes. Lack of 
summer rainfall commonly limits the selection of 
cultivated crops that can be successfully grown. Soil 
blowing is a hazard where the surface is not adequately 
protected by crops or crop residue. Occasional flooding 
is also a hazard. Conservation tillage practices, such as 
stubble mulching and eco-fallow, help prevent soil 
blowing and conserve moisture. Diversions and dikes 
can reduce flooding in some areas. The use of cover 
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crops and summer fallow are also suitable practices. 
Wind stripcropping helps control soi! blowing 

If irrigated, this soil is suited to corn, sugar beets, field 
beans, potatoes, introduced grasses, and alfalfa. This 
soil is suited to both sprinkler and gravity types of 
irrigation systems. Scil blowing is the most serious 
hazard where the surface is not adequately protected by 
crops and crop residue. Diversions or dikes can protect 
fields from flooding. A conservation tillage system, such 
as no-till or eco-fallow, leaves crop residue on the 
surface and thereby helps prevent soil blowing. Efficient 
management of irrigation water is important. Some land 
leveling is generally needed for satisfactory operation of 
a gravity system. Irrigation systems need to be designed 
so that the rate at which water is applied does not 
exceed the moderate intake rate of this soil. Applying 
feedlot manure increases infiltration of water and 
improves fertility, particularly in areas disturbed by land 
leveling. 

The use of this soil for rangeland is an effective way 
to control soil blowing. Overgrazing by livestock and 
deposition of silt from flooding reduce the protective 
plant cover and cause deterioration of the native plants. 
The range can be maintained or improved by proper 
grazing use and the use of a rotation system under 
which no range unit is grazed at the same time in 
successive years. 

This soil provides a suitable site for trees and shrubs 
in windbreaks. Survival and growth of adapted species is 
good. Competition for moisture from weeds and grasses 
can be controlled by cultivation in the tree rows with 
conventional equipment. Careful use of appropriate 
herbicides in the row and hand hoeing or rototilling also 
help control weeds. Drought is the principal hazard when 
planting trees. Supplemental watering of seedlings may 
be needed. Planting a cover crop between the rows in 
late summer helps contro! soil blowing during fall and 
early spring. Species of plants need to be selected that 
can tolerate a calcareous soil condition. 

This soil is not suited to use as septic tank absorption 
fields or as a site for buildings because of flooding. A 
suitable alternate site is needed. Sewage lagoons need 
to be lined or sealed to prevent seepage and need dikes 
for protection from flooding. Roads need to be designed 
so that the pavement and subbase are thick enough to 
compensate for the low strength of the soil. Coarser 
grained materia! for subgrade or base material can be 
used to ensure better performance. Constructing roads 
on suitable, well compacted fill materia! above flood level 
and providing adequate side ditches and culverts help 
protect roads from flood damage. 

This soil is assigned to capability units Ilw-4, dryland, 
and 1w-6, irrigated, and to the Silty Overflow range site 
and windbreak suitability group 1L. 


Ce—Creighton very fine sandy loam, 0 to 1 
percent slopes. This soil is deep, nearly level, and well 
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drained. It is on uplands, on broad stream terraces, and 
in narrow upland valleys. Areas range from 5 to 100 
acres. 

Typically, the surface layer is grayish brown, very 
friable very fine sandy loam about 11 inches thick. The 
subsoil is very friable very fine sandy loam about 11 
inches thick. It is grayish brown in the upper part and 
light brownish gray and calcareous in the lower part. The 
underlying material to a depth of 60 inches or more is 
light gray, calcareous very fine sandy loam. In a few 
places the upper part of the surface layer is fine sandy 
loam, and in places the dark material making up the 
surface layer is over 20 inches thick. In about one-half of 
the areas, free carbonates are at a depth of 20 to 36 
inches. In some places sandstone bedrock is at a depth 
of 40 to 60 inches. 

Included with this soil in mapping are small areas of 
Alliance soils. Alliance soils have more clay in the 
Subsoil, are 40 to 60 inches deep to bedrock, and are 
higher on the landscape than the Creighton soil. The 
included soils make up about 5 to 15 percent of the unit. 

Permeability of this Creighton soil is moderate, and the 
available water capacity is high. Runoff is slow. The 
water intake rate for irrigation is moderate. The organic 
matter content is moderately low, and natural fertility is 
high. Tilth is good throughout a wide range in moisture 
content, 

Most of the acreage of this soil is farmed. Many of 
these areas are irrigated. The remaining acreage is 
mainly in native grass and is used for grazing and as 
hayland. 

If used for dryland farming, this soil is suited to winter 
wheat, introduced grasses, and alfalfa. Inadequate 
summer rainfall commonly limits the selection of 
Cultivated crops that can be successfully grown. Soil 
blowing is the most serious hazard. Conservation tillage 
practices, such as stubble mulching and eco-fallow, help 
prevent soil blowing and conserve soil moisture. Wind 
stripcropping and summer fallow and the use of annual 
cover crops are additional practices. 

If irrigated, this soil is suited to corn, field beans, sugar 
beets, potatoes, introduced grasses, and alfalfa. Soil 
blowing is the principal hazard. Conservation tillage 
practices, such as eco-fallow and no-till, keep crop 
residue on the surface and thereby help prevent soil 
blowing and conserve soil moisture. This soil is suited to 
both gravity and sprinkler types of irrigation systems. 
Some land leveling is generally needed before a gravity 
System can function properly. Irrigation systems need to 
be designed so that the rate of application of water does 
not exceed the moderate intake rate of this soil. 

This soil is suited to rangeland use, which is effective 
in controlling soil blowing. Overgrazing by livestock and 
untimely haying or improper mowing height reduce the 
protective plant cover and cause deterioration of the 
native plants. The range can be maintained or improved 
by proper grazing use, timely deferment of grazing or 
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haying, and the use of a rotation system under which no 
range unit is grazed at the same time in successive 
years. 

This soil is suited to trees and shrubs in windbreaks. 
Adapted species generally have good survival and show 
fair growth if competing vegetation is controlled or 
removed. This can be accomplished by good site 
preparation and by timely cultivation or application of 
appropriate herbicides. Drought is the principal hazard 
for young trees, and supplemental watering of the 
seedlings may be needed during periods of insufficient 
rainfall. 

This soil is generally suited to use as septic tank 
absorption fields and as a site for dwellings and roads 
and streets. Sewage lagoons need to be sealed or lined 
to prevent seepage. 

This soil is assigned to capability units llc-1, dryland, 
and 1-6, irrigated, and to the Silty range site and 
windbreak suitability group 3. 


CeB—Creighton very fine sandy loam, 1 to 3 
percent slopes. This soil is deep, very gently sloping, 
and well drained. It is on upiands and stream terraces 
and in narrow valleys of the uplands. Areas range from 5 
to 600 acres. 

Typically, the surface layer is grayish brown, very 
friable very fine sandy loam about 8 inches thick. The 
subsoil is very friable very fine sandy loam about 12 
inches thick. It is brown in the upper part and grayish 
brown in the lower part. The underlying material to a 
depth of 60 inches or more is light brownish gray, 
calcareous very fine sandy loam. In some areas the 
surface layer is more than 20 inches thick, and in a few 
Places it is less than 5 inches thick. Also, in a few places 
the subsoil and the upper part of the underlying material 
are loam. In about one-half of the areas, free carbonates 
are at a depth of 20 to 36 inches. In some places the 
surface layer is fine sandy loam, and in some areas 
sandstone bedrock is at a depth of 40 to 60 inches. 

Included with this soil in mapping are small areas of 
Alliance and Sarben soils. Alliance soils have more clay 
in the subsoil and are generally slightly lower on the 
landscape than the Creighton soil. Sarben soils are 
slightly coarser, have a thinner surface layer, and are 
slightly higher on the landscape. The included soils make 
up about 5 to 15 percent of the unit. 

This Creighton soil has moderate permeability and a 
high available water capacity. Runoff is slow. The water 
intake rate for irrigation is moderate. The organic matter 
content is moderately low, and natural fertility is high. 
The soil is easily tilled throughout a wide range in 
moisture content. 

Most of the acreage of this soil is farmed. Some areas 
are irrigated, but most are used for dryland farming. The 
remaining acreage is mainly in native grass. 

If used for dryland farming, this soil is suited to winter 
wheat, introduced grasses, and alfalfa. Inadequate 
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summer rainfall generally limits the selection of cultivated 
crops that can be successfully grown. Soil blowing is the 
most serious hazard. Conservation tillage practices, such 
as stubble mulching and eco-fallow, help prevent soil 
blowing and conserve soil moisture. Wind stripcropping 
and summer fallow and the use of annual cover crops 
are additional practices. 

If irrigated, this soil is suited to corn, field beans, sugar 
beets, potatoes, introduced grasses, and alfalfa. Soil 
blowing is the principal hazard. Conservation tillage 
practices, such as no-till or eco-fallow, keep residue on 
the surface, help prevent soil blowing, and conserve 
moisture. This soil is suited to gravity and sprinkler types 
of irrigation systems. Some land leveling is needed for 
satisfactory operation of a gravity system. The rate at 
which irrigation water is applied needs to be regulated so 
it does not exceed the moderate intake rate of the soil. 

This soil is suited to use as rangeland, and this is an 
effective way to control soil blowing. Overgrazing by 
livestock and untimely haying or improper mowing height 
reduce the protective plant cover and cause 
deterioration of the native plants. The range can be 
maintained or improved by proper grazing use, timely 
deferment of grazing or haying, and the use of a rotation 
system under which no range unit is grazed at the same 
time in successive years. 

This soil is suited to trees and shrubs in windbreaks. 
The survival and growth rates of adapted species are 
good. Competing weeds and grasses can be controlled 
by timely cultivation between the tree rows. Hoeing by 
hand, rototilling, or spraying with appropriate herbicides 
can contro! undesirable plants in the rows. An annual 
cover crop between the rows can reduce soil blowing. 
Supplemental watering provides needed moisture during 
periods of insufficient rainfall. . 

This soil is generally suited to use as septic tank 
absorption fields and as sites for dwellings, smal! 
commercial buildings, and roads and streets. Sewage 
lagoons need to be lined or sealed to prevent seepage. 

This soil is assigned to capability units lle-1, dryland, 
and ep, irrigated, and to the Silty range site and 
windbreak suitability group 3. 


CeC—Creighton very fine sandy loam, 3 to 6 
percent slopes. This soil is deep, gently sloping, and 
well drained. It is on uplands and stream terraces and in 
narrow upland valleys. Areas range from 5 to 750 acres. 

Typically, the surface layer is grayish brown, very 
friable very fine sandy loam about 8 inches thick. The 
subsoil is brown, very friable very fine sandy loam about 
9 inches thick. The underlying material is light gray, 
calcareous very fine sandy loam in the upper part and 
very pale brown, calcareous very fine sand in the lower 
part to a depth of 60 inches. In a few places the subsoil 
and the upper part of the underlying material are loam. 
In some areas the dark material making up the surface 
layer is less than 5 inches thick. In about 50 percent of 
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the area, free carbonates are at a depth of 20 to 36 
inches. In some places the surface layer is fine sandy 
loam or loamy very fine sand. Bedrock is at a depth of 
40 to 60 inches in some areas. 

Included with this soil in mapping are small areas of 
Alliance and Sarben soils. Alliance soils have more clay 
in the subsoil and are generally on lower side slopes 
than the Creighton soil. The coarser textured Sarben 
soils are on higher ridgetops and knolls. The included 
soils make up about 5 to 15 percent of the unit. 

Permeability of this Creighton soil is moderate, and the 
available water capacity is high. Runoff is medium. The 
water intake rate for irrigation is moderate. The organic 
matter content is moderately low, and natural fertility is 
high. Tilth is good. The soil can be tilled throughout a 
wide range in moisture content. 

Most of the acreage of this soil is farmed. Most areas 
are used for dryland farming; a few areas are irrigated. 
The remaining acreage is mainly in native grass and is 
used for grazing. 

if used for dryland farming, this soil is suited to winter 
wheat, introduced grasses, and alfalfa. Inadequate 
summer rainfall limits the selection of cultivated crops 
that can be successfully grown. Soil blowing and water 
erosion are serious hazards. Conservation tillage 
practices, such as stubble mulching and eco-fallow, help 
prevent soil blowing and water erosion and conserve soil 
moisture. Wind stripcropping and the use of cover crops 
and summer fallow are additional practices. Terracing 
can be used on the more uniform slopes to help control 
water runoff and erosion. 

If irrigated, this soil is suited to corn, field beans, sugar 
beets, potatoes, introduced grasses, and altara ti 6) 
Soil blowing and water erosion are the main hazards. 
This soil is well suited to sprinkler irrigation systems. The 
soil can be bench leveled if a gravity system is used. 
This soil is also suited to gravity systems if contouring 
and terracing are used with approved conservation 
tillage practices. Conservation tillage practices, such as 
no-till and eco-fallow, keep crop residue on the surface 
and help prevent both soil blowing and water erosion. If 
the center-pivot type of sprinkler is used, erosion in the 
wheel tracks is a problem. The irrigation system needs to 
be designed so that the rate at which water is applied 
does not exceed the intake rate of the soil. 

This soil is suited to rangeland use, which is effective 
in controlling soil blowing and water erosion. Overgrazing 
by livestock and untimely haying or improper mowing 
height reduce the protective plant cover and cause 
deterioration of the native plants. The range can be 
maintained or improved by proper grazing use, timely 
deferment of grazing or haying, and the use of a rotation 
system under which no range unit is grazed at the same 
time in successive years. 

This soil is suited to trees and shrubs in windbreaks. 
Adapted species generally have good survival and 
grówth if competing vegetation is controlled or removed. 
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Figure 6.—Growing alfalfa under a center-pivot system on Creighton very fine sandy loam, 3 to 6 percent slopes. 


Weeds and undesirable grasses can generally be 
controlled by timely cultivation or application of 
appropriate herbicides between the tree rows. Hoeing by 
hand, rototilling, or chemicals can control undesirable 
vegetation in the rows. Drought is the principal hazard 
for young trees, and supplemental watering of the 
seedlings may be needed. Soil blowing in areas of new 
plantings can be controlled by planting a cover crop 
between the rows. 

This soil is generally suited to use as septic tank 
absorption fields and as a site for dwellings and roads 
and streets. Sewage lagoons need to be lined or sealed 
to prevent seepage, and some grading is required to 
modify the slope and shape the lagoon. Small 
commercial buildings need to be properly designed to 
complement the slope. 

This soil is assigned to capability units Ille-1, dryland, 
and Ille-6, irrigated, and to the Silty range site and 
windbreak suitability group 3. 


CeD—Creighton very fine sandy loam, 6 to 11 
percent slopes. This soil is deep, strongly sloping, and 
well drained. It is on uplands and stream terraces and in 
narrow upland valleys. Areas range from 5 to about 100 
acres. 

Typically, the surface layer is grayish brown, very 
friable very fine sandy loam about 7 inches thick. The 
subsoil is very friable very fine sandy loam about 10 
inches thick. It is brown in the upper part and pale brown 
in the lower part. The underlying material to a depth of 
60 inches or more is light gray, calcareous very fine 
sandy loam. In some areas the surface layer is fine 
sandy loam. The surface layer also is less than 4 inches 
thick in some areas because of erosion. In about one- 
half of the areas, free carbonates are at a depth of 20 to 
36 inches. 

Included with this soil in mapping are small areas of 
Alliance and Canyon soils. Alliance soils have more clay 
in the subsoil than the Creighton soil and are generally 
on the lower part of side slopes. Canyon soils are 8 to 
20 inches deep to sandstone and are on the upper part 
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of side slopes. The included soils make up about 5 to 15 
percent of the unit. 

Permeability of this Creighton soil is moderate, and the 
available water capacity is high. Runoff is medium. The 
water intake rate for irrigation is moderate. The organic 
matter content is moderately low, and natural fertility is 
high. Tilth is good. The soil can be easily tilled 
throughout a wide range in moisture content. 

Over one-half the acreage of this soil is farmed, and 
the rest is mainly in native grass. Most cultivated areas 
are used for dryland farming. 

If used for dryland farming, this soil is poorly suited to 
winter wheat, introduced grasses, and alfalfa. inadequate 
summer rainfall limits the selection of cultivated crops 
that can be successfully grown. Soil blowing and water 
erosion are the principal hazards. Conservation tillage 
practices, such as stubble mulching and eco-fallow, keep 
all or most of the crop residue on the surface and help 
control soil blowing and water erosion and also conserve 
soil moisture. Terraces and grassed waterways can be 
used on the more uniform slopes to help control water 
erosion. Wind stripcropping, summer fallow, and the use 
of annual cover crops are also suitable practices on this 
soil. 

If irrigated, this soil is poorly suited to introduced 
grasses and alfalfa. It is generally not suited to row 
crops because of the water erosion hazard. 
Conservation tillage practices, such as eco-fallow and 
no-till, keep crop residue on the surface and thereby 
help prevent water erosion and soil blowing. If the 
center-pivot type of irrigation system is used, erosion in 
the wheel tracks can be a problem. The irrigation system 
needs to be designed so that the rate at which water is 
applied does not exceed the moderate intake rate of the 
soil. If water is applied at a rate faster than the intake 
rate, severe rilling on the soil can result. 

The use of this soil for rangeland is an effective way 
to control soil blowing and water erosion. Overgrazing by 
livestock and untimely haying or improper mowing height 
reduce the protective plant cover and cause 
deterioration of the native plants. Overgrazing also can 
result in severe soil loss by water erosion. The range 
can be maintained or improved by proper grazing use, 
timely deferment of grazing or haying, and the use of a 
rotation system under which no range unit is grazed at 
the same time in successive years. 

This soil is suited to trees and shrubs in windbreaks. 
Adapted species generally have good survival and 
growth if competing vegetation is controlled or removed. 
This can be accomplished by good site preparation, by 
timely cultivation, and by application of appropriate 
herbicides between the rows. Weeds and grasses in the 
row can be controlled by herbicides, by hand hoeing, or 
by rototilling. Drought is the principal hazard when 
planting young trees, and supplemental irrigation of the 
seedlings may be needed. Planting trees on the contour 


39 


in combination with terracing and planting cover crops 
between the rows can help control erosion. 

The use of this soil for septic tank absorption fields is 
limited by slope. Land shaping and installing the 
absorption field on the contour are generally necessary 
to help overcome this limitation. If sewage lagoons are 
constructed, extensive grading is required to modify the 
slope and shape the lagoon. Lagoons also need to be 
lined or sealed to prevent seepage. If dwellings are 
constructed on this soil, they should be designed to 
complement the slope, or the site should be graded. 
Cuts and filis are generally needed to provide a suitable 
grade for roads and streets. 

This soil is assigned to capability units IVe-1, dryland, 
and IVe-6, irrigated, and to the Silty range site and 
windbreak suitability group 3. 


CnD—Creighton-Norrest complex, 6 to 11 percent 
slopes. This map unit consists of deep and moderately 
deep, strongly sloping, well drained soils. These soils are 
on uplands. Most areas are dissected by small 
drainageways. Areas of this complex range from 5 to 
200 acres. The unit ranges from 45 to 60 percent deep 
Creighton soils and from 25 to 35 percent moderately 
deep Norrest soils. Creighton soils are on ridgetops and 
the lower part of side slopes, and Norrest soils are on 
the upper part of side slopes. The areas of Creighton 
soils and the areas of Norrest soils are so intermingled 
or so small that they could not be shown separately at 
the scale selected for mapping. 

Typically, the Creighton soils have a surface layer of 
dark grayish brown, very friable very fine sandy loam 
about 9 inches thick. The subsoil is grayish brown, very 
friable very fine sandy loam about 14 inches thick. The 
underlying material to a depth of 60 inches or more is 
light gray, calcareous very fine sandy loam. In a few 
places the surface layer is less than 5 inches thick 
because of erosion. In some areas the surface layer and 
subsoil are fine sandy loam. In a few places sandstone 
bedrock is at a depth of 40 to 60 inches. Also, in about 
one-half of the acreage, free carbonates are at a depth 
of 20 to 36 inches. 

Typically, the Norrest soils have a surface layer of 
dark grayish brown, friable, calcareous loam about 4 
inches thick. The subsoil is calcareous clay loam about 
20 inches thick. It is light brownish gray and firm in the 
upper part and light gray and very firm in the lower part. 
Below this is light gray, calcareous clayey siltstone. 
Small fragments of siltstone are scattered throughout the 
profile. In some areas fragments of sandstone are 
common on the surface. In other areas the clayey 
siltstone is above a depth of 20 inches. In a few places 
the surface layer is very tine sandy loam, and in some 
areas the subsoil is clay. 

Included with this unit in mapping are small areas of 
Rosebud and Canyon soils and Rock outcrop. Rosebud 
soils have more clay in the subsoil than Creighton soils, 
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have more fine sand in the subsoil than Norrest soils, 
and are 20 to 40 inches deep over sandstone. They are 
on the broader ridgetops and the lower part of side 
slopes. Canyon soils are shallow to bedrock and are on 
the upper part of side slopes. Rock outcrop is on short, 
steep breaks. The included areas make up about 10 to 
15 percent of the unit. 

Permeability is moderate in the Creighton soils and 
moderately slow in the Norrest soils. The available water 
capacity is high in the Creighton soils and low in the 
Norrest soils. The water intake rate for irrigation is 
moderate in both soils. The organic matter content in the 
Creighton soils is moderately low, and natural fertility is 
high. The organic matter content in the Norrest soils is 
moderately low, and natural fertility is mediurn. Tilth is 
good in the Creighton soils and fair in the Norrest soils. 
In areas of the Norrest soils, the surface tends to crust 
after hard rains. 

Most of the acreage of these soils is in native grass 
and is used for grazing. The remaining areas are used 
for dryland farming. 

If used for dryland farming, these soils are poorly 
suited to winter wheat, introduced grasses, and legumes. 
Erosion is the principal hazard. Conservation tillage 
practices, such as stubble mulching and eco-fallow, keep 
crop residue on the surface and thereby help control 
erosion. Grassed waterways also help prevent serious 
gullying. Terraces help to conserve water and control 
erosion. Wind stripcropping and the use of cover crops 
and summer fallow are additional practices that help 
conserve water and prevent soil loss. 

If irrigated, these soils are poorly suited to introduced 
grasses and alfalfa. They are suited only to sprinkler 
systems. Soil blowing and water erosion are the principal 
hazards. Conservation tillage practices, such as eco- 
fallow, keep crop residue on the surface and thereby 
help prevent soil blowing and rilling by water. The rate at 
which irrigation water is applied needs to be regulated so 
that it does not exceed the intake rate of the soil. If the 
center-pivot type of sprinkler system is used, water 
erosion in wheel tracks is common. 

The use of these soils for rangeland is effective in 
controlling soil blowing and water erosion. Overgrazing 
by livestock and untimely haying or improper mowing 
height reduce the protective plant cover, cause 
deterioration of the native grasses, and cause severe 
water erosion. The range can be maintained or improved 
by proper grazing use, timely deferment of grazing or 
haying, and the use of a rotation system under which no 
range unit is grazed at the same time in successive 
years. 

Creighton soils are suited to trees and shrubs in 
windbreaks, but Norrest soils are poorly suited. Adapted 
species generally show only fair survival and growth. 
Competing vegetation needs to be controlled or 
removed. This can be accomplished by good site 
preparation and timely cultivation between the tree rows. 
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Areas in the row can be rototilled, hoed by hand, or 
sprayed with an appropriate herbicide. Drought is the 
principal hazard in establishing young trees, and 
supplemental watering of seedlings may be needed. 
Planting trees on the contour and terracing can help 
control erosion and conserve needed moisture. 

Onsite investigation is needed before building sites are 
planned. Creighton soils are moderately suited to use as 
septic tank absorption fields; the site should be graded 
and the pipes should be laid out on the contour. The 
Norrest soils are poorly suited to septic tank absorption 
fields, but increasing the size of the absorption field 
increases the filtering capacity. The Creighton soils are 
generally suitable as sites for dwellings and buildings. In 
areas of the Norrest soils, foundations for buildings need 
to be strengthened and backfilled with coarse materials 
to prevent damage from shrinking and swelling. Cuts and 
fills are generally needed to provide a suitable grade for 
roads. Also, the base material used for roads can be 
mixed with additives, such as hydrated lime, to help 
prevent shrinking and swelling in areas of the Norrest 
soils. Coarse-grained material can also be used for 
subgrade or base material to ensure better performance. 

These soils are assigned to capability units IVe-1, 
dryland, and IVe-6, irrigated. Creighton soils are in the 
Silty range site, and Norrest soils are in the Limy Upland 
range site. Creighton soils are in windbreak suitability 
group 3, and Norrest soils are in windbreak suitability 
group 4L. 


CnF—Creighton-Norrest complex, 11 to 30 percent 
slopes. This map unit consists of deep and moderately 
deep, moderately steep and steep, well drained soils on 
uplands. These soils are generally dissected by small 
drainageways. Areas of this complex range from 10 to 
200 acres. The unit ranges from 40 to 55 percent deep 
Creighton soils and from 30 to 40 percent moderately 
deep Norrest soils. Creighton soils are on the lower part 
of side slopes, and Norrest soils are on the upper part. 
Areas of these soils are so closely intermingled or so 
small that they could not be shown separately at the 
scale selected for mapping. 

Typically, the Creighton soils have a surface layer of 
very friable very fine sandy loam about 9 inches thick. It 
is grayish brown in the upper part and dark grayish 
brown in the lower part. The subsoil is light brownish 
gray, very friable, calcareous very fine sandy loam about 
8 inches thick. The underlying material to a depth of 60 
inches or more is light brownish gray, calcareous very 
fine sandy loam. In a few areas the surface layer is less 
than 4 inches thick because of erosion. Also, in some 
places the surface layer is fine sandy loam. In about 40 
Percent of the area, free carbonates are at a depth of 20 
to 36 inches and sandstone bedrock is at a depth of 40 
to 60 inches. 

Typically, the Norrest soils have a surface layer of 
grayish brown, friable, caicareous loam about 5 inches 
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thick. The subsoil is grayish brown, friable, calcareous 
clay loam in the upper part and light gray, firm, 
calcareous clay loam in the lower part. It is about 17 
inches thick. The underlying material, to a depth of 29 
inches, is light gray, calcareous clay loam. Below this is 
light gray, calcareous, clayey siltstone. Fragments of 
siltstone are throughout the profile, and in some places 
fragments of sandstone are common on the surface. In 
some places the clayey siltstone is at a depth of 10 to 
20 inches. Also, in a few places the surface layer is very 
fine sandy loam. 

Included with this unit in mapping are small areas of 
Rosebud and Canyon soils and Rock outcrop. Hosebud 
soils have more clay in the subsoil than Creighton soils, 
have more fine sand in the subsoil than Norrest soils, 
are moderately deep over sandstone, and are on the 
lower part of side slopes. Canyon soils are shallow to 
bedrock and are on the upper part of side slopes. Rock 
outcrop is on short, steep breaks. The included areas 
make up about 10 to 15 percent of the unit. 

Permeability is moderate in the Creighton soils and 
moderately slow in the Norrest soils. The available water 
capacity is high in the Creighton soils and low in the 
Norrest soils. Runoff is rapid. Both the Creighton and 
Norrest soils are moderately low in organic matter 
content. The Creighton soils are high in natural fertility, 
and the Norrest soils are medium in natural fertility. Root 
development is restricted by the underlying clayey 
siltstone in the Norrest soils. 

Nearly all of the acreage of these soils is in native 
grass. A few small areas, generally areas of the less 
sloping soils that are better suited to cultivation, are 
used for dryland farming. 

The soils in this unit generally are not suited to 
cultivated crops, either dryland or irrigated, mainly 
because of the excessive slope. 

These soils are suited to use as rangeland. This use is 
effective in controlling both soil blowing and water 
erosion. Overgrazing by livestock and untimely haying or 
improper mowing height reduce the protective plant 
cover and cause deterioration of the native plants. 
Overgrazing can result in severe gully erosion. The range 
can be maintained or improved by proper grazing use, 
timely deferment of grazing or haying, and the use of a 
rotation system under which no range unit is grazed at 
the same time in successive years. 

The soils in this unit are generally not suited to trees 
or shrubs in windbreaks, mainly because of the slope 
and also because of the low available water capacity of 
the Norrest soils. 

Onsite investigation is needed before building sites are 
planned. These soils are generally not suitable for 
sanitary facilities because of slope. A suitable alternate 
site is needed. Excessive slope is a limitation for building 
site development. Roads on the Norrest soils need to be 
designed so that the surface pavement and subbase are 
thick enough to compensate for the low strength of the 
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soil material. Coarser grained material can be used for 
subgrade or base material to ensure better performance. 
Also, in areas of the Norrest soiis the base material for 
roads can be mixed with additives, such as hydrated 
lime, to help prevent shrinking and swelling. In areas of 
the Creighton soils and the Norrest soils, cuts and fills 
are needed to provide a suitable grade if roads are 
constructed. 

These soils are assigned to capability unit Vle-1, 
dryland, and to windbreak suitability group 10. The 
Creighton soils are in the Silty range site, and the 
Norrest soils are in the Limy Upland range site. 


DaB—Dailey loamy sand, 0 to 3 percent slopes. 
This soil is deep, nearly level and very gently sloping, 
and somewhat excessively drained. It is on uplands near 
areas of sandhills. Areas range from 5 to 500 acres. 

Typically, the surface layer is grayish brown, very 
friable loamy sand about 7 inches thick. The subsurface 
layer is dark grayish brown, very friable loamy sand 
about 8 inches thick. The underlying material to a depth 
of 60 inches or more is pale brown loamy sand. In some 
places the dark material making up the surface layer is 
only 5 to 10 inches thick. Also, in a few areas the 
surface layer is fine sand. Loamy material is below a 
depth of 24 inches in some places. In many areas the 
underlying material is fine sand. In a few places this soil 
has free carbonates at a depth of 18 to 30 inches. 

Included with this soil in mapping are small areas of 
Jayem and Vetal soils. Jayem soils have more silt and 
less sand in the subsoil and are slightly lower on the 
landscape than the Dailey soil. The dark upper horizon in 
the Vetal soils is more than 20 inches thick. The Vetal 
soils also have more silt and less sand in the profile and 
are lower on the landscape. The included soils make up 
about 5 to 15 percent of the unit. 

This Dailey soil has rapid permeability and low 
available water capacity. Runoff is slow. The water 
intake rate for irrigation is very high. The organic matter 
content is moderately low, and natural fertility is medium. 
The surtace layer is easily tilled throughout a wide range 
in moisture content. 

Most of the acreage of this soil is in native grass and 
is used for grazing or haying. The remaining areas are 
mainly farmed under sprinkler irrigation systems. Some 
areas are used for dryland farming. 

If used for dryland farming, this soil is poorly suited to 
winter wheat, introduced grasses, and alfalfa. Inadequate 
summer rainfall commonly limits the selection of crops 
that can be grown successfully. Soil blowing is the 
principal hazard. Conservation tillage practices, such as 
eco-fallow and stubble mulching, help conserve moisture 
and prevent serious soil blowing. Wind stripcropping 
helps control soil blowing. Conserving all available 
moisture is important because the available water 
capacity is low. Summer fallow is a practice that 
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conserves moisture for use during the following growing 
season. 

If irrigated, this soil is suited to corn, alfalfa, and 
introduced grasses. This soil is not suited to gravity 
irrigation systems because of the rapid permeability and 
the hazard of severe soil blowing. Conservation tillage 
practices, such as eco-fallow and no-till, keep crop 
residue on the surface and help to control soil blowing. 
Application of water needs to be frequent because of the 
low available water capacity. Applying excessive 
amounts of irrigation water to the soil can cause 
leaching of nutrients. 

The use of this soil for rangeland is effective in 
controlling soil blowing. Overgrazing by livestock and 
untimely haying or improper mowing height reduce the 
protective plant cover and cause deterioration of the 
nalive grasses. Overgrazing can result in severe loss by 
Soil blowing. The range can be maintained or improved 
by proper grazing use, timely deferment of grazing or 
haying, and the use of a rotation system under which no 
range unit is grazed at the same time in successive 
years. Range seeding may be needed to stabilize some 
areas of eroded cropland. 

This soil provides a good site for trees and shrubs in 
windbreaks. Adapted species show fair growth and 
Survival. Competing weeds and grasses need to be 
controlled. Cultivation to contro! competing vegetation 
Should be restricted to the tree row because of the 
hazard of soil blowing. Appropriate herbicides can be 
applied in the row, or the areas can be hoed by hand or 
rototilled. Soil blowing can be controlled by maintaining 
Strips of sod or cover crops between the tree rows. 
Drought is a hazard for seedlings. Supplemental watering 
provides needed moisture during periods of insufficient 
rainfall. 

The use of this soil for septic tank absorption fields is 
limited by rapid permeability. The contamination of the 
ground water is a hazard. Sewage lagoons need to be 
lined or sealed to prevent seepage. This soil is generally 
suited to use as a site for dwellings and roads and 
streets. The walls or sides of temporary shallow 
excavations need to be shored to prevent sloughing or 
caving. 

This soil is assigned to capability units IVe-5, dryland, 
and IVe-11, irrigated, and to the Sandy range site and 
windbreak suitability group 5. 


DaD—Dailey ioamy sand, 3 to 9 percent slopes. This 
Soil is deep, gently sloping and strongly sloping, and 
somewhat excessively drained. It is on uplands. Areas 
range from 5 to 200 acres. 

Typically, the surface layer is grayish brown, very 
friable loamy sand about 9 inches thick. The subsurface 
layer is grayish brown, very friable loamy sand about 7 
inches thick. The upper part of the underlying material is 
brown loamy sand, and the lower part to a depth of 60 
inches or more is light gray sand. In some places the 
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dark material making up the surface layer is less than 10 
inches thick. In some areas the surface layer is fine 
sand, and in some areas the lower part of the underlying 
material is loamy sand. In a few areas free carbonates 
are at a depth of 18 to 30 inches. Loamy material is 
below a depth of 24 inches in some places. 

Included with this soil in mapping are small areas of 
Vetal and Busher soils. The Vetal soils have a thicker 
surface soil, have more clay in the soil profile, and are 
on a lower part of the landscape than the Dailey soil. 
Busher soils have more silt and clay in the soil profile 
and are 40 to 60 inches deep to sandstone. The 
included soils make up about 5 to 15 percent of the unit. 

Permeability of this Dailey soil is rapid, and the 
available water capacity is low. Runoff is slow. The water 
intake rate for irrigation is very high. The organic matter 
content is moderately low, and natural fertility is medium. 
This soil can be easily tilled throughout a wide range in 
moisture content. 

Most of the acreage of this soil is in native grass. The 
remaining areas are farmed, and most of these are 
irrigated by the sprinkler method. 

This soil is not suited to dryland farming because of 
the slope and the low available water capacity. 

If irrigated, this soil is suited to corn, alfalfa, and 
introduced grasses. Soil blowing is the principal hazard. 
Conservation tillage practices, such as stubble mulching 
and eco-fallow, keep all or part of the crop residue on 
the surface and thereby help conserve moisture and 
prevent serious soil blowing. Conserving the available 
moisture is important in this soil because of its low 
available water capacity. Irrigation water should be 
applied frequently because of the low available water 
capacity. Fertility can be lost through leaching with the 
application of excessive amounts of water. 

The use of this soil is for rangeland is effective in 
controlling soil blowing. Overgrazing by livestock and 
untimely haying or improper mowing height reduce the 
protective plant cover and cause deterioration of the 
native plants. Overgrazing can result in severe loss by 
Soil blowing. The range can be maintained or improved 
by proper grazing use, timely deferment of grazing or 
haying, and the use of a rotation system under which no 
range unit is grazed at the same time in successive 
years. Range seeding may be needed in some areas to 
stabilize eroded cropland. 

This soil provides a fair site for trees and shrubs in 
windbreaks, and adapted species show fair growth and 
Survival. Trees need to be planted in a narrow furrow 
with as little disturbance of the soil cover as possible to 
prevent soil blowing. Competition from weeds and 
grasses in the tree row can be controlled by hoeing or 
by careful use of appropriate herbicides. Sod can be 
maintained between the rows to control soil blowing. 
Supplemental watering can provide needed moisture 
during times of insufficient rainfall. 
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If this soil is used as septic tank absorption fields, care 
should be taken to prevent seepage from contaminating 
the ground water. Sewage lagoons need to be lined or 
sealed to prevent seepage. This soil is generally suited 
to use as a site for dwellings and roads and streets. The 
walls or sides of temporary shallow excavations need to 
be shored to prevent sloughing or caving. 

This soil is assigned to capability units Vle-5, dryland, 
and IVe-11, irrigated, and to the Sandy range site and 
windbreak suitability group 7. 


DrB—Duroc loam, 1 to 3 percent slopes. This deep, 
very gently sloping, well drained soil is on foot slopes 
and in slightly concave areas of the uplands. Areas 
range from 5 to 200 acres. 

Typically, the surface layer is grayish brown, friable 
loam about 5 inches thick. The subsurface layer is 
grayish brown, friable loam about 30 inches thick. The 
underlying material to a depth of 60 inches or more is 
light brownish gray, calcareous loam. In some areas the 
surface soil is less than 20 inches thick. In a few areas 
limy sandstone is at a depth of 40 to 60 inches. In some 
places the lower part of the surface soil is silty clay 
loam. In about one-fourth of the area, free carbonates 
are below a depth of 36 inches. 

Included with this soil in mapping are small areas of 
Scott Variant soils and Vetal soils. Scott Variant soils 
have a clayey subsoil and are in depressions. Vetal soils 
have more sand than the Duroc soil. The included soils 
make up about 5 to 10 percent of the unit. 

Permeability of the Duroc soil is moderate, and the 
available water capacity is high. The organic matter 
content is moderate, and natural fertility is high. Runoff is 
Slow. The water intake rate for irrigation is moderate. 
Tilth is generally good, and the soil is easily tilled. 

Most of the acreage of this soil is farmed. Both 
dryland farming and irrigation are important in these 
areas. A few small areas are in native grass. 

If used for drytand farming, this soil is suited to winter 
wheat, legumes, and introduced grasses for pasture and 
hay. Soil blowing is the principal hazard. Conservation 
tillage practices, such as stubble mulching and eco- 
fallow, keep the crop residue on the surface and thereby 
help conserve needed soil moisture and help prevent 
Soil blowing. Wind stripcropping can be used to control 
Soil blowing. Summer fallow is a suitable practice to 
conserve moisture for use during the following growing 
season. 

If irrigated, this soil is suited to corn, sugar beets, field 
beans, potatoes, introduced grasses, and alfalfa. This 
soil is suited to both gravity and sprinkler types of 
irrigation systems. Conservation tillage practices, such as 
no-till and eco-faliow, keep crop residue on the surface 
and thereby help prevent soil blowing. An irrigation 
system needs to be designed so that the rate at which 
water is applied does not exceed the moderate intake 
rate of this soil. Some land leveling is needed for the 
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satisfactory operation of a gravity system. Bench leveling 
is suitable on this soil, or contouring can be used in 
combination with terracing and conservation tillage 
practices. 

The use of this soil for rangeland is effective in 
controlling soil blowing and water erosion. Overgrazing 
by livestock and untimely haying or improper mowing 
height reduce the protective plant cover and cause 
deterioration of the native grasses. Overgrazing also can 
result in soil loss by water erosion. The range can be 
maintained or improved by proper grazing use, timely 
deferment of grazing or haying, and the use of a rotation 
system under which no range unit is grazed at the same 
time in successive years. 

This soil is suited to trees and shrubs in windbreaks. 
Adapted species generally survive and grow well. 
Competing vegetation needs to be controlled or 
removed. This can be accomplished by good site 
preparation and by timely cultivation or application of 
appropriate herbicides between the tree rows. Careful 
use of appropriate herbicides can help control the weeds 
and grasses in the row. Drought is the principal hazard 
when trees are planted, and supplemental watering may 
be needed during periods of insufficient rainfall. 

The use of this soil for septic tank absorption fields is 
limited by moderate permeabilty. This limitation can 
generally be overcome by increasing the size of the 
absorption field. Sewage lagoons need to be lined or 
sealed to prevent seepage. This soil is generally suited 
to use as a site for dwellings and roads and streets. 

This soil is assigned to capability units lle-1, dryland, 
and lle-6, irrigated, and to the Silty range site and 
windbreak suitability group 3. 


Du 一 Duroc loam, occasionally flooded, 0 to 2 
percent slopes. This soil is deep, nearly level, and well 
drained. It is in slightly concave areas of the uplands and 
in narrow bottom lands of drainageways that cross the 
uplands. This soil is occasionally flooded following heavy 
rains. Areas range from 5 to 300 acres. 

Typically, the surface layer is grayish brown, friable 
loam about 7 inches thick. The subsurface layer is dark 
grayish brown, friable silt loam about 22 inches thick. 
The underlying material to a depth of 60 inches or more 
is grayish brown, calcareous loam. in some areas the 
surface soil is less than 20 inches thick. Also, in some 
places the lower part of the surface soil is silty clay 
loam. In a few places timy sandstone is at a depth of 40 
to 60 inches. Also, in about one-fourth of the area, free 
carbonates are at a depth of 36 to 60 inches. 

Included with this soil in mapping are small areas of 
Lamo Variant, Scott Variant, and Vetal soils. The Lamo 
Variant soils are poorly drained and in the lower areas 
along spring-fed drainageways. The Scott Variant soils 
have a clay subsoi! and are in shallow depressions. Vetal 
soils have more sand and less clay and are slightly 
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higher on the landscape than the Duroc soil. The 
included soils make up about 5 to 15 percent of the unit. 

Permeability of this Duroc soil is moderate, and the 
available water capacity is high. Runoff is slow. The 
water intake rate for irrigation is moderate. The organic 
matter content is moderate, and natural fertility is high. 
Tilth is generally good. 

Most of the acreage of this soil is farmed. Both 
dryland farming and irrigation are important. A few small 
areas are in native grass. 

lf used for dryland farming, this soil is suited to winter 
wheat, introduced grasses, and legumes. The occasional 
flooding is the principal hazard. Diversions can reduce 
flooding in some areas. Conservation tillage practices, 
such as stubble mulching and eco-fallow, help conserve 
needed soil moisture and also help prevent soil blowing 
as well as water erosion following the heavy rains. Wind 
stripcropping and summer fallow are suitable practices 
on this soil. 

If irrigated, this soil is suited to corn, sugar beets, field 
beans, potatoes, smail grains, alfalfa, and introduced 
grasses. Both gravity and sprinkler types of irrigation 
Systems can be used on this soil. Under a gravity 
system, the soil generally needs to be leveled and a 
suitable grade needs to be established for the system to 
function properly. Conservation tillage practices, such as 
no-till and eco-fallow, leave crop residue on the surface 
and thereby help prevent soil blowing. Diversions and 
dikes can be used to help control the floodwaters. 
Returning crop residue to the soil helps increase water 
infiltration and maintain the organic matter content. The 
irrigation system needs to be designed so that the rate 
at which water is applied does not exceed the moderate 
intake rate of the soil. 

The use of this soil for rangeland is effective in 
controlling erosion. Overgrazing by livestock and 
deposition of silt reduce the protective plant cover and 
cause deterioration of the native plants. The range can 
be maintained or improved by the use of a rotation 
system under which no range unit is grazed at the same 
time in successive years. 

This soil provides a good site for trees and shrubs in 
windbreaks. Adapted species survive and grow well. 
Competing weeds and grasses can be controlled by 
cultivation with conventional equipment between the tree 
rows. Annual cover crops can be used between the 
rows. Hand hoeing, rototilling, or careful use of 
appropriate herbicides can be used in the tree rows. 

This soil is not suited to use as septic tank absorption 
fields or as a site for dwellings or buildings because of 
occasional flooding. Dikes can protect sewage lagoons 
from flooding. Constructing roads on suitable, well 
compacted fill material above flood level and providing 
adequate side ditches and culverts help protect roads 
from flood damage. Crowning the road by grading and 
constructing adequate side ditches help to provide the 
needed surface drainage. 
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This soil is assigned to capability units Ilw-4, dryland, 
and liw-6, irrigated, and to the Silty Overflow range site 
and windbreak suitability group 1. 


Go—Goshen loam, 0 to 1 percent slopes. This soil 
is deep, nearly level, and well drained. It is on stream 
terraces and is subject to rare flooding. Areas range 
from 10 to 500 acres. 

Typically, the surface layer is dark grayish brown, very 
friable loam about 9 inches thick. The subsoil is 26 
inches thick. The upper part is dark grayish brown, 
friable silty clay loam; the middle pari is pale brown, 
friable silt loam; and the lower part is light gray, very 
friable, calcareous loam. The underlying material to a 
depth of 60 inches or more is very pale brown and light 
gray, calcareous very fine sandy loam. In a few areas the 
surface layer is very fine sandy loam, and in a few 
places it is less than 6 inches thick because of land 
leveling. Also, in some areas the upper part of the 
subsoil is silt loam or loam. In places the dark material 
making up the surface layer and upper part of the 
subsoil is more than 20 inches thick. In a few areas 
weakly cemented sandstone is at a depth of 48 to 60 
inches. 

Included with this soil in mapping are small areas of 
Bridget, McCook, and Satanta soils. Bridget soils have 
less clay directly beneath the surface layer and are on a 
slightly lower part of the landscape than the Goshen soil. 
McCook soils are stratified and are on bottom lands. 
Satanta soils have more sand and less clay directly 
beneath the surface layer and are on the higher part of 
the landscape. The included soils make up about 5 to 15 
percent of the unit. 

Permeability of this Goshen soil is moderate, and the 
available water capacity is high. Runoff is slow. The 
water intake rate for irrigation is moderately low. The 
organic matter content is moderate, and natural fertility is 
high. Tilth is good, and the soil is easily tilled. 

Nearly all of the acreage of this soil is farmed. Most 
areas are irrigated; a few are used for dryland farming. 
Only a few very small areas are in native grass. 

If used for dryland farming, this soil is suited to winter 
wheat, grasses, and alfalfa for grazing and hay. Lack of 
summer rainfall commonly limits the selection of 
cultivated crops that can be successfully grown. Soil 
blowing is a hazard on unprotected soil surfaces. 
Conservation tillage practices, such as stubble mulching 
and eco-fallow, keep crop residue on the surface and 
thereby help prevent soil biowing. Wind stripcropping 
also helps prevent soil blowing. Summer fallow 
conserves moisture for use by crops during the following 
growing season. 

If irrigated, this soil is suited to corn, sugar beets, field 
beans, potatoes, alfalfa, and introduced grasses. Soil 
blowing is the principal hazard. Conservation tillage 
practices, such as eco-fallow and no-till, maintain crop 
residue on the surface and thereby help controt soil 
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blowing. Irrigation systems need to be designed so that 
the rate at which water is applied does not exceed the 
moderately low intake rate of the soil. This soil is well 
suited to the sprinkler type of irrigation system. Gravity 
systems are also suitable. If a gravity system is used, 
some land leveling is generally needed for a uniform 
distribution of water. Timely application and efficient 
distribution of irrigation water are needed. 

The use of this soil for rangeland is effective in 
controlling soil blowing and water erosion. Overgrazing 
by livestock and untimely haying or improper mowing 
height reduce the protective plant cover and cause 
deterioration of the native plants. The range can be 
maintained or improved by proper grazing use, timely 
deferment of grazing or haying, and the use of a rotation 
system under which no range unit is grazed at the same 
time in successive years. 

This soil is suited to trees and shrubs in windbreaks. 
Adapted species show good survival and growth. Weeds 
and undesirable grasses need to be controlled or 
removed. This can be accomplished by cultivation 
between the tree rows or by the careful use of 
appropriate herbicides. In the row or near small trees, 
hoeing by hand or rototilling can be used to control the 
undesirable vegetation. Drought is a principal hazard to 
seedlings and young trees. Supplemental water may be 
needed during periods of insufficient rainfall. 

This soil needs to be protected against the hazard of 
rare flooding if it is used for sanitary facilities and as a 
site for buildings. Septic tank absorption fields and 
sewage lagoons can be protected from flooding by 
diking. The moderate permeability of this soil is a 
limitation for septic tank absorption fields, but this can 
generally be overcome by increasing the size,of the 
absorption field. Sewage lagoons also need to be lined 
or sealed to prevent seepage. Dwellings and buildings 
can be constructed if the site is elevated above the flood 
level with well compacted fill material. Constructing 
roads on suitable, well compacted fill material above the 
flood level and providing adequate side ditches and 
culverts help prevent damage caused by flooding. Road 
damage from frost action can be reduced by providing 
good surface drainage. Crowning the road by grading 
and constructing adequate side ditches help to provide 
the needed surface drainage. 

This soil is assigned to capability units llc-1, dryland, 
and l-4, irrigated, and to the Silty Lowland range site and 
windbreak suitability group 3. 


Hm—Hemingford loam, 0 to 1 percent slopes. This 
deep, nearly level, well drained soil is on tablelands of 
ihe uplands and in a few upland basins. Areas range 
from 5 to 500 acres. 

Typically, the surface layer is dark grayish brown, 
friable loam about 10 inches thick. The subsoil is about 
15 inches thick. It is grayish brown, firm clay loam in the 
upper part and light brownish gray, firm, calcareous 
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sandy clay loam in the lower part. The underlying 
material is light gray sandy clay loam. At a depth of 
about 42 inches is white, soft, limy sandstone. In some 
places the surface layer is fine sandy loam. Also, in a 
few areas the subsoil is loam or silt loam, and the 
underlying material is light olive gray very fine sandy 
loam. In some places the dark material making up the 
surface layer is 20 to 35 inches thick. Sandstone 
bedrock is at a depth of 30 to 40 inches in some areas. 

Included with this soil in mapping are small areas of 
Manter and Scott Variant soils. The Manter soils are 
moderately coarse and are generally on a slightly higher 
part of the landscape than the Hemingford soil. Scott 
Variant soils are very poorly drained, have a clay subsoil, 
and are in depressions. The included soils make up 
about 5 to 10 percent of the unit. 

This Hemingford soil has moderately slow permeability 
and either moderate or high available water capacity, 
depending on the depth to bedrock. Runoff is slow. The 
water intake rate for irrigation is moderately low. The 
organic matter content is moderate, and natural fertility is 
high. Tilth is generally good. 

Most of the acreage of this soil is in cultivated crops. 
Most areas are used for dryland farming; a few areas are 
irrigated. The remaining areas are in native grass and 
are used mainly for grazing. 

If used for dryland farming, this soil is suited to winter 
wheat, alfalfa, and introduced grasses. Inadequate 
moisture during summer months commonly limits the 
selection of crops that can be successfully grown. Soil 
blowing is a hazard if the surface is not adequately 
protected. Conservation tillage practices, such as stubble 
mulching and eco-fallow, keep all or part of the crop 
residue on the surface and thereby help prevent soil 
blowing and conserve moisture. Summer fallow and wind 
stripcropping help also. 

If irrigated, this soil is suited to introduced grasses, 
alfalfa, corn, field beans, and sugar beets. This soil is 
suited to gravity and sprinkler irrigation systems. The 
principal hazard is soil blowing when the vegetative 
cover is removed. Conservation tillage practices, such as 
eco-fallow and no-till, leave crop residue on the soil 
surface and help control soil blowing. Some land leveling 
is generally needed for satisfactory operation of a gravity 
system. The rate at which water is applied should not 
exceed the moderately low intake rate of this soil. A 
tailwater recovery system conserves water for reuse on 
gravity irrigated land. 

The use of this soil for rangeland is effective in 
controlling soil blowing. Overgrazing by livestock and 
untimely haying or improper mowing height reduce the 
protective plant cover and cause deterioration of the 
native plants. The range can be maintained or improved 
by proper grazing use, timely deferment of grazing or 
haying, and the use of a rotation system under which no 
range unit is grazed at the same time in successive 
years. 
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This soil is suited to trees and shrubs in windbreaks. 
For adapted species the survival rate and growth rate 
are good. Drought and competition for moisture from 
weeds and grasses are the principal hazards. Seedlings 
generally survive and grow if the competing vegetation is 
controlled by timely cultivation between the tree rows. 
Hand hoeing or rototilling can be used in the row or near 
small trees. Planting an annual cover crop between the 
tree rows can reduce soil blowing. Supplemental 
watering may be needed during periods of insufficient 
rainfall. 

The use of this soil for septic tank absorption fields is 
limited by the depth to bedrock and moderately slow 
permeability. These limitations can generally be 
overcome by increasing the size of the absorption area. 
Sewage lagoons can be constructed in areas of this soil 
by excavating the sandstone and by sealing the bottom 
of the lagoon to prevent seepage. The foundations of 
buildings need to be strengthened and backfilled with 
coarse material to prevent damage from shrinking and 
swelling of this soil. Roads and streets need to be 
designed so that the surface pavement and subbase are 
thick enough to compensate for the low strength of the 
soil material. Coarse-grained material for subgrade or 
base material can be used to ensure better performance. 

This soil is assigned to capability units Ic-1, dryland, 
and l-4, irrigated, and to the Silty range site and 
windbreak suitability group 3. 


HmB—Hemingford loam, 1 to 3 percent slopes. 
This deep, very gently sloping, well drained soil is in 
slightly convex areas of tablelands and on side slopes of 
the uplands. Areas range from 5 to 300 acres. 

Typically, the surface layer is dark grayish brown, 
friable loam about 7 inches thick. The subsoil is dark 
grayish brown and is 13 inches thick. The upper part is 
friable clay loam, and the lower part is firm clay loam. 
The underlying material is light gray and white, 
calcareous sandy clay loam that extends to a depth of 
about 52 inches. Below this is white, weakly cemented, 
limy sandstone. In some areas the surface layer is fine 
sandy loam. Also, in a few places the subsoil is loam or 
silt loam, and the underlying material is very fine sandy 
loam. In some areas the dark material making up the 
surface layer is 20 to 30 inches thick. In some places 
sandstone bedrock is at a depth of 30 to 40 inches. 

Included with this soil in mapping are small areas of 
Manter soils. They have less clay and more sand and 
are generally on a slightly higher part of the landscape 
than the Hemingford soil. The inclusions make up about 
5 to 10 percent of the unit. 

This Hemingford soil has moderately slow permeability 
and either moderate or high available water capacity, 
depending on the depth to bedrock. Runoff is slow. The 
water intake rate for irrigation is moderately low. The 
organic matter content is moderate, and natural fertility is 
high. Tilth is generally good. 
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Most of the acreage of this soil is farmed. Most of the 
cultivated areas are used for dryland farming; some are 
irrigated. A few areas are in native grass and are used 
mainly for grazing. 

If used for dryland farming, this soil is suited to winter 
wheat, alfalfa, and introduced grasses. Water erosion 
and soil blowing are hazards when the vegetative cover 
is removed. Conservation tillage practices, such as 
Stubble mulching and eco-fallow, help prevent soil 
blowing and water erosion and also help conserve soil 
moisture. Terraces, contour farming, and grassed 
waterways help to control water erosion. Wind 
striperopping helps prevent soil blowing. Summer fallow 
can be used to conserve moisture for use during the 
following growing season. 

Under gravity and sprinkler types of irrigation systems, 
this soil is suited to introduced grasses, alfalfa, corn, 
field beans, and sugar beets. Soil blowing is the principal 
hazard if the soil is tilled. Conservation tillage practices, 
such as no-till and eco-fallow, leave the crop residue on 
the surface and thereby help control erosion. Land 
leveling is needed to achieve the proper grade for a 
gravity irrigation system. If slopes are uniform, level 
benches or parallel terraces constructed at the proper 
grade can help control erosion. A tailwater recovery 
system conserves water for reuse. Less land preparation 
is needed if a sprinkler irrigation system is used. The 
rate at which water is applied should be planned so that 
it does not exceed the moderately low intake rate of this 
soil. 

The use of this soil for rangeland is effective in 
controlling soil blowing and water erosion. Overgrazing 
by livestock and untimely haying or improper mowing 
height reduce the protective plant cover, cause 
deterioration of the native plants, and cause soil loss by 
water erosion. The range can be maintained or improved 
by proper grazing use, timely deferment of grazing or 
haying, and the use of a rotation system under which no 
range unit is grazed at the same time in successive 
years. 

This soil is suited to trees and shrubs in windbreaks. 
Adapted species show good survival and growth. 
Drought is the principal hazard. Seedlings generally 
survive and grow well if weeds and grasses are 
controlled by timely cultivation between the tree rows. 
Competing vegetation in the rows can be controlled by 
rototilling, hoeing by hand, or careful application of 
appropriate herbicides. Cover crops between the tree 
rows can also help control both soil blowing and water 
erosion. Supplemental watering of seedlings and of older 
trees may be needed to provide moisture during periods 
of insufficient rainfall. 

The use of this soil for septic tank absorption fields is 
limited by the depth to bedrock and moderately slow 
permeability. These limitations can generally be 
overcome by increasing the size of the absorption field. 
Sewage lagoons can be constructed in areas of this soil 
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if the bottom of the lagoon is sealed to prevent seepage. 
Foundations for buildings need to be strengthened and 
backfilled with coarse materials to prevent damage from 
shrinking and swelling of the soil. Roads and streets 
need to be designed so that the surface pavement and 
subbase are thick enough to compensate for the low 
strength of the soil material. Coarser grained material for 
subgrade or base material can be used to ensure better 
performance. 

This soil is assigned to capability units lle-1, dryland, 
and lle-4, irrigated, and to the Silty range site and 
windbreak suitability group 3. 


HmC—Hemingford loam, 3 to 6 percent slopes. 
This deep, gently sloping, well drained soil is on convex 
ridgetops and short side slopes of the uplands. Areas 
range from 5 to 150 acres. 

Typically, the surface layer is dark grayish brown, 
friable loam about 8 inches thick. The subsoil is light 
brownish gray, firm clay loam about 9 inches thick. The 
underlying material is light gray, calcareous sandy clay 
loam to a depth of about 40 inches. Below this is white, 
weakly cemented, limy sandstone. In some places this 
soil is eroded, and the surface layer is less than 4 inches 
thick. Also, in some areas the surface layer is fine sandy 
loam. in places the subsoil is loam, and the underlying 
material is light olive gray very fine sandy loam or fine 
sandy loam. Sandstone bedrock is at a depth of 30 to 40 
inches in some areas. 

Included with this soil in mapping are small areas of 
Manter and Norrest soils. Manter soils have more sand 
in the subsoil and are generally slightly higher on the 
landscape than the Hemingford soil. Norrest soils have a 
thinner surface layer and are 20 to 40 inches deep to 
clayey siltstone. The included soils make up about 10 to 
15 percent of the unit. 

This Hemingford soil has moderately slow permeability 
and either moderate or high available water capacity, 
depending on the depth to bedrock. Runoff is medium. 
The water intake rate for irrigation is moderately low. The 
organic matter content is moderate, and natural fertility is 
high. Tilth is generally good, except in areas where the 
soil is eroded and tillage equipment has deposited 
subsoil material on the surface. 

Most of the acreage of this soil is farmed. Most areas 
are used for dryland farming; a few are irrigated. The 
remaining areas are in native grass and are used for 
grazing. 

If used for dryland farming, this soil is suited to 
introduced grasses and alfalfa for hay and pasture and 
to wheat. Lack of sufficient rainfall limits the selection of 
cultivated crops that can be successfully grown. Soil 
blowing and water erosion are the principal hazards 
where the surface is unprotected. Conservation tillage 
practices, such as stubble mulching and eco-fallow, that 
keep crop residue on the surface help prevent erosion 
and also help conserve soil moisture. Terracing, grassed 


47 


waterways, and contour farming help control water 
erosion. Applications of zinc and phosphate in the 
severely eroded areas can improve fertility. Wind 
stripcropping helps control soil blowing. Summer fallow 
conserves moisture for use during the next growing 
season. 

Under sprinkler irrigation, this soil is suited to corn, 
sugar beets, alfalfa, and introduced grasses. Water 
erosion is the principal hazard when the soil is tilled. 
Conservation tillage practices, such as eco-fallow and 
stubble mulching, keep crop residue on the surface and 
thereby help to control soil blowing and water erosion 
and increase infiltration of water. Use of zinc and 
phosphate and feedlot manure, especially in the eroded 
areas, helps to keep fertility at a high level. Sprinkler 
systems need to be planned so that the rate at which 
water is applied does not exceed the moderately low 
intake rate of this soil. If a center-pivot type of irrigation 
system is used, erosion in the wheel track ruts isa 
problem. 

The use of this soil for rangeland is effective in 
controlling soil blowing and water erosion. Overgrazing 
by livestock and untimely haying or improper mowing 
height reduce the protective plant cover and cause 
deterioration of the native plant community. Overgrazing 
also can result in severe soil loss by water erosion. The 
range can be maintained or improved by proper grazing 
use, timely deferment of grazing or haying, and the use 
of a rotation system under which no range unit is grazed 
at the same time in successive years. 

This soil is suited to trees and shrubs in windbreaks. 
Drought and water erosion are the principal hazards. 
Adapted species show fair growth and survival. 
Seedlings can survive and grow if weeds and 
undesirable grasses are controlled or removed by 
cultivation between the tree rows or by the careful use of 
selected herbicides. Planting a cover crop between the 
rows reduces water erosion and soil blowing. Irrigation 
may be needed to supplement the available moisture 
during periods of insufficient rainfall. 

The use of this soil for septic tank absorption fields is 
limited by depth to bedrock and moderately slow 
permeability. These limitations can generally be 
overcome by increasing the size of the absorption field. 
If sewage lagoons are constructed, grading is required to 
modify the slope and shape the lagoon. Also, after 
excavation of the bedrock, the bottom of the lagoon 
needs to be sealed to prevent seepage. Foundations for 
buildings need to be strengthened and backfilled with 
coarse materials to prevent damage from shrinking and 
swelling. Roads and streets need to be designed so that 
the pavement and subbase are thick enough to 
compensate for the low strength of the soil material. 
Coarser grained material can be used for subgrade or 
base material to ensure better performance. 
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This soil is assigned to capability units Ille-1, dryland, 
and Ille-4, irrigated, and to the Silty range site and 
windbreak suitability group 3. 


Ho—Hoffland fine sandy loam, wet, 0 to 1 percent 
slopes. This deep, nearly level, very poorly drained soil 
is in valleys and depressions of the sandhills. This soil is 
subject to frequent ponding. Areas range from 5 to 75 
acres. 

Typically, there is about 1 inch of partially decayed 
organic matter on the surface. The surface layer of the 
mineral soil is gray, very friable, calcareous fine sandy 
loam about 5 inches thick. The upper part of the 
underlying material is light brownish gray and light gray, 
calcareous loamy fine sand and fine sand; the middle 
part is dark gray, calcareous fine sandy loam; and the 
lower part to a depth of 60 inches or more is light 
brownish gray fine sand. In some places the dark 
material making up the surface layer is 10 to 18 inches 
thick. Also, in places the upper part of the underlying 
material is fine sandy loam or loam. In a few places the 
surface layer is loamy fine sand or very fine sandy loam. 

Included with this soil in mapping are small areas of 
Ipage, Las Animas, and Marlake soils. Ipage soils are 
moderately well drained and are higher on the landscape 
than the Hoffland soil. Las Animas solls are somewhat 
poorly drained, have more silt and clay in the upper part 
of the underlying material, and are higher on the 
landscape. Marlake soils have a high water table that is 
as much as 2 feet above the surface, and they are also 
slightly lower on the landscape. The included soils make 
up about 5 to 10 percent of the unit. 

Permeability of this Hoffland soil is rapid, and the 
available water capacity is low. Runoff is ponded. This 
soil has a seasonal high water table that ranges from 6 
inches above the surface to 12 inches below. The 
organic matter content is high, and natural fertility is 
medium. 

All of the acreage of this soil is in native grass. 

This soil is not suited to farming because the high 
water table causes frequent ponding. 

This soil is suited to rangeland and is used for both 
grazing and production of native hay. Its best use is hay 
production. Untimely haying and improper mowing height 
reduce the protective plant cover and cause 
deterioration of the native plants. 

This soil is not suited to trees or shrubs in windbreaks 
because the high water table causes frequent ponding. 

The use of this soil as a site for sanitary facilities or as 
a site for buildings is limited by frequent ponding and 
weiness. Suitable alternate sites are needed. The walls 
or sides of temporary shallow excavations need to be 
shored to prevent stoughing or caving. Constructing 
roads on suitable, well compacted fill material above the 
ponding level and providing adequate side ditches and 
culverts help prevent damage caused by ponding and 
wetness. 


Soil Survey 


This soil is assigned to capability unit Vw-7, dryland, 
and to the Wet Land range site and windbreak suitability 
group 10. 


ImG—Imlay-Rock outcrop complex, 11 to 60 
percent slopes. This unit is a complex of shallow and 
very shallow soils and places where bedrock is at the 
surface. The soils are moderately steep to very steep 
and are well drained. This unit is on breaks and side 
Slopes of uplands that are deeply dissected by 
intermittent drainageways. Areas range from 5 to 300 
acres. This unit ranges from 45 to 55 percent Imlay soils 
and from 30 to 40 percent outcrops of sandstone 
bedrock. The Imlay soils are generally on the upper part 
of side slopes, and the Rock outcrop is generally on the 
lower, steeper part of side slopes. The areas of Imlay 
soils and the areas of Rock outcrop are so intermingled 
or so small that they could not be shown separately at 
the scale selected for mapping. 

Typically, the Imlay soils have a surface layer of light 
brownish gray, friable, calcareous loam about 3 inches 
thick. The underlying material, to a depth of 12 inches, is 
light brownish gray, firm, calcareous clay loam. Beneath 
this is light olive gray, calcareous clayey siltstone. 
Fragments of siltstone are common on the surface and 
are scattered throughout the soil profile in most areas. 

Typically, Rock outcrop consists of light gray or white, 
hard sandstone bedrock that is exposed at the surface. 
In places there is 1 to 6 inches of soil material over 
bedrock. 

Included with this unit in mapping are small areas of 
Canyon and Norrest soils. Canyon soils have sandstone 
bedrock at a depth of 8 to 20 inches, have less clay in 
the underlying material, and are on the lower part of side 
slopes, below the Imlay soils. Norrest soils, which are 
below the Imlay soils on the landscape, are moderately 
deep to bedrock. The included soils make up about 10 
to 15 percent of the unit. 

Permeability of the Imlay soils is slow, and the 
available water capacity is very low. Runoff is rapid. The 
organic matter content and natural fertility are low. 
Development of plant roots is restricted to the soil 
material above the clayey siltstone. 

All the acreage of these soils is in native grass and is 
used for rangeland. Most areas support only a scarce 
amount of vegetation. 

The soils in this unit are not suited to cultivated crops 
or to trees and shrubs in windbreaks because of the 
combination of steep slopes, very low available water 
capacity of the Imlay soils, and high percentage of Rock 
outcrop. 

The soils are suitable for rangeland, and the native 
grasses are effective in controlling scil blowing and 
water erosion. Overgrazing by livestock reduces the 
protective cover and causes deterioration of the native 
plants. Natural vegetation can be kept in the best 
condition possible on these slopes by proper grazing 
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use, timely deferment of grazing, and the use of a 
rotation system under which no range unit is grazed at 
the same time in successive years. Brush management 
may be needed to control undesirable woody plants on 
the steeper slopes. 

The soils in this unit are not suited to use as sites for 
sanitary facilities because of the slope, the shallowness 
to bedrock, and the many areas of Rock outcrop. A 
suitable alternate site is needed. Excessive slopes are a 
limitation for building site development. The soft bedrock 
needs to be excavated if roads are constructed. Cuts 
and fills are needed to provide a suitable grade for 
roads. 

This map unit is assigned to capability unit Vlle-1, 
dryland, and windbreak suitability group 10. The Imlay 
soils are in the Shallow Limy range site. Rock outcrop is 
not assigned to a range site. 


IpB—Ipage loamy fine sand, alkali substratum, 0 to 
3 percent slopes. This deep, nearly level and very 
gently sloping, moderately well drained soil is in sandhills 
and commonly along the margins of upland valleys. This 
Soil is subject to rare flooding. Areas range from 5 to 
about 600 acres. 

Typically, the surface layer is dark grayish brown, very 
friable loamy fine sand about 6 inches thick. The next 
layer is grayish brown, very friable loamy fine sand about 
7 inches thick. The upper part of the underlying material 
is pale brown, calcareous loamy fine sand, and the lower 
part to a depth of 60 inches or more is grayish brown 
and light gray, calcareous loamy fine sand. The soil is 
very strongly alkaline below a depth of 35 inches. In 
some areas the underlying material is loamy very fine 
sand. Also, in places the surface layer is 10 to 18 inches 
thick. In a few areas the soil is fine sand throughout the 
profile. 

Included with this soil in mapping are small areas of 
Janise, Lisco, Valent, and Valentine soils. Janise and 
Lisco soils have saline-alkali characteristics higher in the 
profile, are finer in texture, and are lower on the 
landscape than the Ipage soil. Valent and Valentine soils 
are excessively drained, are not affected by saline-alkali 
characteristics, and are higher on the landscape. The 
included soils make up about 10 to 15 percent of the 
unit. 

Permeability of this Ipage soil is rapid, and the 
available water capacity is low. Runoff is slow. The water 
intake rate for irrigation is very high. The soil has a 
seasonal high water table at a depth of about 3 to 6 
feet. The organic matter content and natural fertility are 
low. Tilth is only fair because the soil is coarse in 
texture, but the soil can be tilled throughout a wide range 
in moisture content. 

Most of the acreage of this soil is in native grass. A 
few areas are used for dryland farming or are irrigated. 

If used for dryland farming, this soil is poorly suited to 
winter wheat, alfalfa, and introduced grasses. Crop 
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selection is limited by the lack of summer rainfall. Soil 
blowing is a serious hazard where the soil surface is 
unprotected. Conservation tillage practices, such as 
stubble mulching and eco-fallow, reduce soil blowing and 
conserve needed soil moisture. Wind stripcropping, 
summer fallow, and cover crops are also helpful. The 
saline-alkali condition in the underlying material is toxic 
to most plant roots and slows the downward growth of 
roots. The first cutting of alfalfa is generally best. Mixing 
barnyard manure into the soil helps to maintain and 
improve the organic matter content and fertility. 

If irrigated, this soil is poorly suited to corn, alfalfa, and 
introduced grasses. The saline-alkali condition in the 
substratum limits root growth. Application of irrigation 
water helps leach these toxic salts downward, but the 
ground water table generally recharges the salts upward 
during the winter and spring months. Soil blowing isa 
serious hazard where the surface is unprotected. 
Conservation tillage practices, such as no-till, till plant, 
and eco-fallow, help control soil blowing and conserve 
water. Keeping crop residue on the soil also helps 
maintain and improve soil tilth, fertility, and the organic 
matter content. This soil is best suited to a sprinkler 
irrigation system. A gravity system is not suitable 
because the rapid permeability makes distribution of 
water difficult. Excessive amounts of irrigation water can 
cause loss of nutrients by leaching. This soil responds 
well to irrigation and to applications of fertilizer. 

The use of this soil for rangeland, either for grazing or 
haying, is effective in controlling soil blowing. 
Overgrazing and untimely haying or improper mowing 
height reduce the protective plant cover and cause 
deterioration of the native grasses. The range can be 
maintained or improved by proper grazing use and timely 
deferment of grazing or haying along with restricted use 
during very wet periods. 

This soil provides a poor site for trees and shrubs in 
windbreaks because of the saline-alkali condition of the 
underlying material and the coarse soil texture. Adapted 
species show only fair growth and survival. The species 
selected should be tolerant of the saline-alkali soil. 
Competing vegetation can be controlled by cultivation 
between the rows or by careful use of appropriate 
herbicides. Hand hoeing or rototilling can be used in the 
rows. The use of cover crops between the tree rows 
helps prevent soil blowing. Supplemental water can 
provide needed moisture during periods of insufficient 
rainfall. 

The hazard of flooding limits this soil for use as sites 
for sanitary facilities and building sites. Septic tank 
absorption fields can be constructed on fill material, 
above the seasonal high water table. Also, care needs to 
be taken to prevent seepage from contaminating the 
ground water. Sewage lagoons need to be constructed 
on fill material to raise the bottom of the lagoon to a 
sufficient height above the water table. Also, sewage 
lagoons need to be lined or sealed to prevent seepage, 
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and they need dikes for protection from flooding. 
Dwellings and buildings can be constructed if the site is 
elevated with well compacted fill material for protection 
from flooding and from wetness caused by the seasonal 
high water table. The walls or sides of temporary shallow 
excavations need to be shored to prevent sloughing or 
caving. Damage to roads and streets by frost action can 
be reduced by providing good surface drainage and by 
the use of a gravel moisture barrier.in the subgrade. 
Crowning the road by grading and constructing adequate 
side ditches help to provide the needed surface 
drainage. 

This soil is assigned to capability units IVs-5, dryland, 
and IVs-11, irrigated, and to the Sandy Lowland range 
Site and windbreak suitability group 9S. 


JaB—Janise loamy fine sand, overblown, 0 to 3 
percent slopes. This deep, nearly level and very gently 
sloping, saline-alkali soil is on high bottom lands. It is 
somewhat poorly drained and is subject to rare flooding. 
Areas range from 5 to 300 acres. 

Typically, the surface layer is dark grayish brown, very 
friable, caicareous loamy fine sand about 6 inches thick. 
The subsoil is about 19 inches thick. The upper part is 
light brownish gray, very friable, calcareous loamy tine 
sand, and the lower part is grayish brown, friable, 
calcareous loam. The upper part of the underlying 
material is light gray and white, calcareous very fine 
sandy loam. Below this to a depth of 60 inches or more 
is grayish brown, calcareous loam. The profile is very 
strongly alkaline above a depth of 50 inches and 
strongly alkaline between depths 50 and 60 inches. 
Salinity is moderate throughout most of the soil profile. In 
some areas the surface layer is fine sandy loam or very 
fine sandy loam. Also, in places the lower part of the 
subsoil is silt loam or very fine sandy loam. In a few 
areas the dark material making up the surface layer is 10 
to 15 inches thick. In some areas more than 25 inches 
of loamy fine sand is over the medium textured part of 
the profile. The underlying material is fine sandy loam or 
loamy fine sand in a few places. 

Included with this soil in mapping are small areas of 
Dailey, Ipage, and Valent soils. These soils are all better 
drained, have more sand in the subsoil and underlying 
material, and are on higher parts of the landscape than 
the Janise soil. The included soils make up about 10 to 
15 percent of the unit. 

Permeability of this Janise soil is rapid in the upper 
part of the subsoil and moderately slow in the lower part. 
The available water capacity is moderate. Runoff is slow. 
This soil has a seasonal high water table at a depth of 
about 2 to 4 feet. The water intake rate for irrigation is high. 
The organic matter content and natural fertility are low. 
This soil contains detrimental amounts of sodium and 
other salts. The sandy surface layer is easily tilled 
throughout a wide range in moisture content. 


Soil Survey 


Nearly all of the acreage of this soil is in native grass 
and is used for haying or grazing. A few areas are used 
for dryland farming and for irrigated crops. 

This soil is not suited to dryland farming because it is 
very strongly saline-alkali and has a coarse texture. 

If irrigated, this soil is poorly suited to corn, sugar 
beets, alfalfa, field beans, and introduced grasses. The 
saline-alkali subsoil limits the production of crops, 
because it is toxic to plant roots. Irrigation water helps 
leach the toxic salts downward, but the ground water 
table keeps these salts from being removed from the 
Soil. Soil blowing is a serious hazard where the soil 
Surface is unprotected. Conservation tillage practices, 
such as eco-fallow or no-till, keep the crop residue on 
the surface and thereby help control soil blowing and 
improve the intake of water. A sprinkler irrigation system 
is best suited to this soil, but gravity systems are also 
Suitable. Land leveling is needed to provide a proper 
grade and improve surface drainage. Feedlot manure 
can be used to improve fertility. 

This soil is suited to rangeland and is used for either 
grazing or haying. Overgrazing and untimely haying or 
improper mowing height reduce the protective plant 
cover and cause deterioration of the native plants. The 
range can be maintained or improved by proper grazing 
use, timely determent of grazing or haying, and restricted 
use during very wet periods. 

This soil generally provides a poor site for trees or 
shrubs in windbreaks. Survival and growth are poor. 
Special procedures, such as hand planting and careful 
selection of species that can tolerate the very strongly 
alkaline soil, can be used to establish windbreaks in 
some places. 

This soil needs to be protected against the rare 
flooding if it is used as a site for buildings. Septic tank 
absorption fields can be constructed on fill material, 
above the seasonal high water table. The moderately 
Slow permeability of the soil is a limitation for septic tank 
absorption fields, but this can generally be overcome by 
increasing the size of the absorption field. Sewage 
lagoons need to be constructed on fill material to raise 
the bottom of the lagoon above the seasonal high water 
table and the flood level. Sewage lagoons also need to 
be lined or sealed to prevent seepage. Buildings can be 
constructed if the site is elevated with well compacted fill 
material for protection from flooding and from wetness 
caused by the high water table. Constructing roads on 
suitable, compacted fill material and providing adequate 
side ditches and culverts help protect roads trom flood 
damage and wetness. The use of a gravel moisture 
barrier in the subgrade and crowning the roadbed to 
provide good drainage reduce damage caused by frost 
action. 

This soil is assigned to capability units Vis-5, dryland, 
and IVs-10, irrigated, and to the Saline Subirrigated 
range site and windbreak suitability group 10. 
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JcB-"Janise loamy fine sand, drained, overblown, 
0 to 3 percent slopes. This deep, moderately well 
drained, nearly level and very gently sloping, saline-alkali 
soil is on high bottom lands. It is subject to rare flooding. 
Areas range from 5 to about 350 acres. 

Typically, the surface layer is dark grayish brown and 
grayish brown, very friable loamy fine sand about 12 
inches thick. The subsoil is about 17 inches thick. The 
upper part is light brownish gray, very friable, calcareous 
loamy fine sand, and the lower part is brown, friable, 
calcareous loam. The upper part of the underlying 
material is light gray, calcareous loam. The lower part to 
a depth of 60 inches or more is light gray, calcareous 
very fine sandy loam. The soil is mildly alkaline in the 
upper 12 inches, but it is strongly alkaline and very 
strongly alkaline between depths of 12 and 60 inches. 
Salinity is slight or moderate throughout most of the 
profile. In some places the surface layer is fine sandy 
loam and very fine sandy loam. In some areas the dark 
material making up the surface layer is less than 6 
inches thick. Also, in places the lower part of the subsoil 
is very fine sandy loam or silt loam. The underlying 
material is fine sandy loam and loamy fine sand in some 
places. Some areas have more than 25 inches of the 
loamy fine sand overblown material. In some of the 
lower areas the soil is somewhat poorly drained. 

Included with this soil in mapping are small areas of 
Jayem, Satanta, and Valent soils. Jayem, Satanta, and 
Valent soils are well drained and excessively drained and 
do not have the saline-alkali features of the Janise soil. 
Also, the Jayem and Valent soils have more sand and 
less clay in the lower part of the subsoil and underlying 
material and are on the higher part of the landscape. 
Also included are soils that have a saline-alkali fine 
sandy loam and loamy fine sand surface layer. The 
included soils make up about 10 to 15 percent of the 
unit. 

Permeability of this Janise soil is rapid in the surface 
layer and upper part of the subsoil and is moderately 
slow in the lower part of the subsoil. The available water 
capacity is moderate. Runoff is slow. The water intake 
rate for irrigation is high. The seasonal high water table 
is below a depth of 6 feet. This soil contains detrimental 
amounts of sodium and other salts. The organic matter 
content and natural fertility are low. This soil is easily 
tilled throughout a wide range in moisture content. 

Most of the acreage of this soil is in native grass and 
is used for haying or grazing. The remaining areas are 
used mainly for dryland farming or are irrigated. 

If used for dryland farming, this soil is poorly suited to 
alfalfa and introduced grasses and winter wheat. The 
alkali salts in the lower part of the subsoil are toxic to 
the plant roots and slow their growth. Soil blowing is also 
a serious hazard on unprotected surfaces. Conservation 
tillage practices, such as stubble mulching and eco- 
fallow, help prevent soil blowing and conserve needed 
moisture. Use of feedlot manure helps to maintain and 
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improve fertility, soil tilth, and the organic matter content. 
This soil is droughty in summer. The first cutting of 
alfalfa is most dependable because it grows and matures 
in spring, when the amount of rainfall is highest. Wind 
stripcropping helps control soil blowing. Summer fallow 
conserves moisture for use during the following growing 
season. 

If irrigated, this soil is poorly suited to small grasses, 
corn, sugar beets, alfalfa, field beans, and introduced 
grasses. The saline-alkali condition in the lower part of 
the subsoil limits crop production because it inhibits root 
growth. Application of irrigation water helps leach the 
toxic salts downward into the underlying material over a 
period of years. A conservation tillage system, such as 
no-till or eco-fallow, keeps crop residue on the surface 
and thereby helps control soil blowing and conserves 
moisture for use by crops. Additions of feedlot manure 
help improve fertility, soil tilth, and the organic matter 
content. This soil is suited to a sprinkler irrigation 
system. Some land leveling is needed for a gravity 
system in order to provide a proper grade for good 
surface drainage. In places the very strongly alkali soil 
material is exposed at the surface because of leveling 
operations. Best results can be obtained by selection of 
alkali-tolerant crops. 

The use of this soil for rangeland is effective in 
controlling soil blowing. Overgrazing by livestock and 
untimely haying or improper mowing height reduce the 
protective plant cover and cause deterioration of the 
native grasses. The range can be maintained or 
improved by proper grazing use and timely determent of 
grazing or haying. 

This soil provides a poor site for trees and shrubs in 
windbreaks. Survival and growth rates are only fair. 
Species that are tolerant of saline-alkali conditions 
generally survive if the site is properly prepared and if 
the competing vegetation is controlled. Hoeing by hand, 
rototilling, or spraying with an appropriate herbicide can 
control undesirable vegetation in the rows. Cover crops 
can be used between the tree rows to help control 
weeds and prevent damage to seedlings from soil 
blowing. Supplemental water may be needed for young 
trees during dry periods. 

The hazard of rare flooding needs to be considered if 
this soil is used as a site for sanitary facilities and 
buildings. The moderately slow permeability of this soil is 
a limitation for septic tank absorption fields, but this can 
generally be overcome by increasing the size of the 
absorption field. Sewage lagoons need to be lined or 
sealed to prevent seepage, and they need dikes for 
protection from flooding. Dwellings can be constructed if 
the site is raised with well compacted fill material for 
protection from flooding. Roads and streets need to be 
designed so that the surface pavement and subbase are 
thick enough to compensate for the low strength of the 
soil material. Coarser grained material for subgrade or 
base material can be used to ensure better performance. 
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Also, constructing roads on suitable, well compacted fill 
material above the flood level and providing adequate 
side ditches and culverts help protect roads from flood 
damage. 

This soil is assigned to capability units IVs-5, dryland, 
and IVs-10, irrigated, and to the Saline Lowland range 
Site and windbreak suitability group 9N. 


Jn—Janise loam, 0 to 2 percent slopes. This deep, 
somewhat poorly drained, nearly level, saline-alkali soil is 
on high bottom lands. It is subject to rare flooding. Areas 
range from 5 to about 600 acres. 

Typically, the surface layer is gray, very friable, 
calcareous loam about 2 inches thick. The subsoil is light 
brownish gray, calcareous, and about 12 inches thick. 
The upper part is friable silt loam, and the lower part is 
very friable laam. The underlying material to a depth of 
60 inches or more is light gray, calcareous loam and 
very fine sandy loam. The soil is very strongly alkaline 
between depths of 2 and 32 inches and is strongly 
alkaline between depths of 32 and 60 inches. Salinity is 
slight or moderate throughout the profile. This soil is 
mottled below a depth of 32 inches. In some areas the 
dark material making up the surface layer ranges up to 
18 inches in thickness. Also, in places the subsoil is 
sandy clay loam or very fine sandy loam. In places the 
underlying material is stratified with layers of sandy loam. 
Some areas have a surface layer of very fine sandy loam 
or fine sandy loam. 

Included with this soil in mapping are small areas of 
Dailey and Ipage soils. Dailey soils are sandy, have a 
thick, dark surface layer, are neutral or mildly alkaline in 
reaction, and are higher on the landscape than the 
Janise soil. lpage soils are sandy, have a strongly alkali 
substratum, and are slightly higher on the landscape. In 
some places this soil has a deposit of loamy fine sand 
on the surface. The included soils make up about 10 to 
15 percent of the unit. 

Permeability of this Janise soil is moderately slow, and 
the available water capacity is moderate. Runoff is slow. 
This soil has a seasonal high water table at a depth of 
about 2 or 3 feet. The physical condition of this soil, 
resuiting from the alkali salts, slows the intake of water. 
The organic matter content is moderately low, and 
natural fertility is low. This soil contains detrimental 
amounts of sodium and other salts. 

Nearly all of the acreage of this soil is in native grass 
and is used for grazing or haying. 

This soil is not suited to the common cultivated crops, 
either dryland or irrigated, because it is very strongly 
saline-alkali and has a seasonal high water table that 
restricts root growth. 

This soil is suitable for rangeland, for either grazing or 
haying. Overgrazing and untimely haying or improper 
mowing height reduce the protective plant cover and 
cause deterioration of the native plants. Grazing when 
the soil is wet can cause surface compaction, which 
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slows air and water movement in the soil. Proper grazing 
use, timely deferment of grazing or haying, and restricted 
use during very wet periods help maintain the native 
plants in good condition. If areas of this soil are 
revegetated, plant species that are adapted to the 
saline-alkali condition should be selected. 

This soil generally provides a poor site for trees and 
shrubs in windbreaks. Capability for survival and growth 
of plants is poor. In some places windbreaks can be 
established if special procedures, such as site 
preparation and hand planting, are used. 

The hazard of flooding and the seasonal high water 
table generaily limit the use of this soil as a site for 
sanitary facilities and as a site for buildings. Damage to 
roads by frost action can be reduced by providing good 
surface drainage and by the use of a gravel moisture 
barrier in the subgrade. Crowning the road by grading 
and constructing adequate side ditches help to provide 
the needed surface drainage. 

This soil is assigned to capability unit Vis-1, dryland, 
and to the Saline Subirrigated range site and windbreak 
suitability group 10. 


Jo—Janise loam, drained, 0 to 2 percent slopes. 
This deep, moderately well drained, nearly level, saline- 
alkali soit is on bottom lands and in alluvial swales. The 
Soil is subject to rare flooding. Areas range from 5 to 
about 3,500 acres. 

Typically, the surface layer is grayish brown, friable, 
calcareous loam about 2 inches thick. The subsoil is 
pale brown, friable, calcarecus silt loam and loam about 
8 inches thick. The upper part of the underlying material 
is light gray, calcareous very fine sandy loam, and the 
lower part to a depth of 60 inches or more is grayish 
brown and light brownish gray, calcareous very fine 
sandy loam. Typically, this soil is very strongly alkaline in 
all parts of the profile between depths of 2 and 60 
inches. Salinity is slight or moderate throughout most of 
the profile. In some areas the surface layer and subsoil 
are very fine sandy loam. Also, in places the dark 
material making up the surface layer is as much as 15 
inches thick. In places the upper part of the underlying 
material has more clay, but in other places it is fine 
sandy loam or loamy fine sand. Also, in some areas the 
subsoil is only moderately alkaline. 

Included with this soil in mapping are small areas of 
Craft, McCook, and Valent soils. These soils do not have 
saline-alkali characteristics. Craft and McCook soils are 
well drained. Valent soils are sandy and are on a higher 
part of the landscape than the Janise soil. Also included 
are a few irrigated soils that are not so strongly alkaline 
in the upper 2 feet because of the leaching effect of the 
irrigation water. Also included are a few areas of Janise 
loamy fine sand, drained, overblown soil. The included 
Soils make up about 10 to 15 percent of the unit. 

Permeability of this Janise soil is moderately slow, and 
the available water capacity is moderate. Runoff is slow. 
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The water intake rate for irrigation is moderate. The 
seasonal high water table is below a depth of 6 feet. The 
organic matter content is moderately low, and natural 
fertility is low. This soil contains detrimental amounts of 
sodium and other salts. The saline-alkali condition of this 
soil results in poor tilth and slows the intake rate of the 
water. 

Most of the acreage of this soil is in native grass and 
is used for grazing or haying. Several areas are used for 
irrigated crops. 

This soil is not suited to dryland farming because it is 
very strongly saline-alkali. 

If irrigated, this soil is poorly suited to sugar beets, 
corn, field beans, alfalfa, and introduced grasses. The 
main limitation is the saline-alkali condition of the soil. 
Soil blowing is a slight hazard. Adding feedlot manure 
and soil amendments, such as gypsum or sulfur, reduces 
the alkalinity. The irrigation water helps leach the toxic 
salts to a lower level over a period of years. 
Conservation tillage practices, such as eco-fallow and 
no-till, keep crop residue on the surface and thereby 
help control sail blowing, conserve moisture, and 
increase water intake. Chiseling helps increase the 
infiltration of water. Cover crops help prevent soil 
blowing. This soil is suited to both sprinkler and gravity 
types of irrigation systems. Some land leveling is 
generally needed for gravity systems to provide a proper 
grade for uniform distribution of water and improved 
Surface drainage. 

The use of this soil tor rangeland is effective in 
controlling soil blowing and water erosion. Overgrazing 
by livestock and untimely haying or improper mowing 
height reduce the protective cover and cause 
deterioration of the native grasses. The range can be 
maintained or improved by proper grazing use, timely 
deferment of grazing or haying, and a planned grazing 
system. If this soil is revegetated, plant species that are 
adapted to saline-alkali soil conditions should be 
selected. 

This soil generally provides a poor site for trees and 
shrubs in windbreaks. The survival rate and growth rate 
are poor. in some areas plantings can be made if special 
Site preparation is applied. 

This soil needs to be protected against flooding if it is 
used as a site for sanitary facilities and buildings. The 
moderately slow permeability of this soil is a limitation for 
septic tank absorption fields, but this limitation can 
generally be overcome by increasing the size of the 
absorption field. Sewage lagoons need to be diked for 
protection from flooding and need to be lined or sealed 
to prevent seepage. Buildings and dwellings can be 
constructed if the proper site is selected and if the site is 
elevated with well compacted fill material for protection 
from flooding. Constructing roads on suitable, well 
compacted fill material above flood level and providing 
adequate side ditches and culverts help protect roads 
from flood damage. Damage to roads by frost action can 
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be reduced by providing good surface drainage. 
Crowning the road by grading and constructing adequate 
side ditches help provide the needed surface drainage. 

This soil is assigned to capability units Vis-1, dryland, 
and |Vs-6, irrigated, and to the Saline Lowland range site 
and windbreak suitability group 10. 


JsB—Jayem loamy sand, overblown, 0 to 3 
percent slopes. This soil is deep, nearly level and very 
gently sloping, and well drained. It is on uplands where 
the soil material has been deposited by wind. Areas 
range from 5 to 100 acres. 

Typically, the surface layer is dark grayish brown, very 
friable loamy sand about 10 inches thick. The subsurface 
layer is dark grayish brown, very friable loamy fine sand 
about 18 inches thick. The subsoil is pale brown, friable, 
calcareous loam about 10 inches thick. The underlying 
material to a depth of 60 inches or more is light gray, 
calcareous very fine sandy loam. In some areas the 
upper part of the surface layer is fine sand. Also, in 
some places the surface layer is less than 15 inches 
thick. The subsoil is sandy clay loam or silt loam in a few 
places. Some areas have a surface layer that is lighter in 
color than is typical. 

Included with this soil in mapping are small areas of 
Satanta, Dailey, Valent, and Janise soils. Satanta soils 
have more silt and clay in the subsoil and are slightly 
lower on the landscape than the Jayem soil. Dailey soils 
are coarser in texture and are slightly higher on the 
landscape. Valent soils have a lighter colored surface 
layer,contain more sand in the lower part, and are 
slightly higher on the landscape. Janise soils are strongly 
alkaline, have more silt and clay in the subsoil, and are 
lower on the landscape. The included soils make up 
about 10 to 15 percent of the unit. 

Permeability of this Jayem soit is moderately rapid, and 
the available water capacity is moderate. Runoff is slow. 
The water intake rate for irrigation is high. The organic 
matter content is moderately low, and natural fertility is 
medium. This soil can be tilled throughout a wide range 
in moisture content. 

Over one-half the acreage of this soil is farmed. Most 
of this acreage is used for dryland farming; some is 
irrigated. The remaining areas are mainly in native grass 
and are used for grazing. 

If used for dryland farming, this soil is poorly suited to 
winter wheat, alfalfa, and introduced grasses. Drought 
and soil blowing are the principal hazards where this soil 
is used for cultivated crops. Conservation tillage 
practices, such as stubble mulching and eco-fallow, keep 
all or most of the crop residue on the surface and 
thereby help control soil blowing and conserve needed 
soil moisture. Wind stripcropping also helps control soil 
blowing. Summer fallow stores moisture for use during 
the following growing season. 

If irrigated, this soil is suited to corn, sugar beets, field 
beans, potatoes, alfalfa, and introduced grasses. Soil 
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blowing is the most serious hazard. Conservation titlage 
practices, such as eco-fallow and no-till, keep crop 
residue on the surface and thereby help contro! soil 
blowing. They also help improve the organic matter 
content and fertility. This soil is best suited to sprinkler 
irrigation systems because of its high water intake rate. 
The application of water needs to be timely and frequent 
because of the sandy surface layer. Applying excessive 
amounts of water to this soil can cause leaching of 
nutrients. This soil is suited to gravity systems if a 
suitable grade has been established for uniform 
distribution of water and if the length of irrigation runs is 
kept very short. 

The use of this soil for rangeland is effective in 
controlling soil blowing. Overgrazing by livestock and 
untimely haying or improper mowing height reduce the 
protective plant cover and cause deterioration of the 
native grasses. Overgrazing can result in severe loss of 
the surface layer by soil blowing, and the windblown soil 
can cause crop damage in adjacent areas. The range 
can be maintained or improved by proper grazing use, 
timely deferment of grazing or haying, and the use of a 
rotation system under which no range unit is grazed at 
the same time in successive years. Range seeding may 
be needed to help stabilize some areas of eroded 
cropland. 

This soi! provides a good site for trees and shrubs in 
windbreaks. The growth and survival rates of adapted 
species are fair. Weeds and undesirable grasses need ta 
be controlled. This can be accomplished by use of strips 
of sod or annual cover crops. Soil blowing and drought 
are the main hazards; therefore, cultivation generaily 
should be restricted to the tree rows. Hoeing by hand, 
rototilling, or careful use of appropriate herbicides can 
control undesirable vegetation in the rows. Supplemental 
watering can provide needed moisture during periods of 
insufficient rainfall. 

This soil is generally suited to use as septic tank 
absorption fields and as a site for dwellings or roads and 
Streets. Sewage lagoons need to be lined or sealed to 
prevent seepage. 

This soil is assigned to capability units IVe-5, dryland, 
and |lle-10, irrigated, and to the Sandy range site and 
windbreak suitability group 5. 


JxB—Jayem loamy fine sand, 0 to 3 percent 
slopes. This deep, level and very gently sloping, well 
drained soil is on uplands where the soil material is 
deposited by wind. Areas range from 5 to 350 acres. 

Typically, the surface layer is grayish brown, very 
friable loamy fine sand about 5 inches thick. The 
subsurface layer is dark grayish brown, very triable loamy 
fine sand about 9 inches thick. The subsoil is very friable 
fine sandy toam about 20 inches thick. The upper part is 
grayish brown, and the lower part is brown. The upper 
part of the underlying material is pale brown fine sandy 
loam, and the lower part to a depth of 60 inches or more 
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is light gray, calcareous loamy fine sand. In some areas 
the surface layer is light colored because of soil blowing. 
In other areas the dark material making up the surface 
layer is more than 20 inches thick. Also, in some places 
the upper part of the subsoil is loamy fine sand. In some 
areas free carbonates are at a depth of 24 to 36 inches. 

included with this soil in mapping are small areas of 
Dailey and Satanta soils. Dailey soils have more sand 
directly beneath the surface layer and are slightly higher 
on the landscape than the Jayem soil. Satanta soils 
have more silt and clay in the subsoil and are on a 
Slightly lower part of the landscape. The included soils 
make up about 5 to 15 percent of the unit. 

Permeability of this Jayem soil is moderately rapid, and 
the available water capacity is moderate. Runoff is slow. 
The water intake rate for irrigation is high. The organic 
matter content is moderately low, and natural fertility is 
medium. Tilth is good. The soil can be tilled throughout a 
wide range in moisture content. 

Most of the acreage of this soil is farmed. Most of 
these areas are irrigated; some are used for dryland 
farming. The remaining areas are mainly in native grass. 

If used for dryland farming, this soil is poorly suited to 
winter wheat, introduced grasses, and alfalfa. Soil 
blowing is the principal hazard where the surface is not 
protected by crops or crop residue. A lack of sufficient 
rainfall is a limitation during most years. Conservation 
tillage practices, such as stubble mulching and eco- 
fallow, leave crop residue on the soil surface and 
thereby help prevent soil blowing, conserve needed soil 
moisture, and maintain the organic matter content. Wind 
stripcropping also helps prevent soil blowing. Summer 
fallow conserves moisture for use during the following 
growing season. 

If irrigated, this soil is suited to corn, sugar beets, field 
beans, potatoes, alfalfa, and introduced grasses under 
both the gravity and sprinkler types of irrigation systems. 
Soil blowing is the principal hazard where the surface is 
unprotected. Conservation tillage practices, such as eco- 
fallow and no-till, keep crop residue on the surface and 
thereby help prevent soil blowing and conserve moisture. 
These practices also help maintain and improve the 
organic matter content and fertility. Land leveling is 
needed for gravity systems in order to provide a proper 
grade for uniform distribution of water. The length of run 
needs to be short in order to minimize water loss and 
leaching of nutrients. Land shaping is not needed for a 
sprinkler type of irrigation system. Applying excessive 
amounts of water causes loss of nutrients by leaching. 

The use of this soil for rangeland is effective in 
controlling soil blowing and water erosion. Overgrazing 
by livestock and untimely haying or improper mowing 
height reduce the protective plant cover and cause 
deterioration of the native plants. Overgrazing can result 
in severe loss by soil blowing and in the creation of 
small blowouts. The range can be maintained or 
improved by proper grazing use, timely deferment of 
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grazing or haying, and the use of a rotation system 
under which no range unit is grazed at the same time in 
successive years. 

This soil provides a good site for trees and shrubs in 
windbreaks. The survival and growth rates of adapted 
species are fair. Drought and soil blowing are the main 
hazards. Supplemental watering can provide needed 
moisture during periods of insufficient rainfall, and 
maintaining strips of sod between the tree rows helps to 
contro! soil blowing. Competing vegetation has to be 
controlled or removed. Cultivation or application of 
selected herbicides generally needs to be restricted to 
the tree rows in order to minimize soil blowing. 

This soil is generally suited to use as septic tank 
absorption fields and as a site for dwellings or roads and 
streets. Sewage lagoons need to be lined or sealed to 
prevent seepage. 

This soil is assigned to capability units IVe-5, dryland, 
and Ille-10, irrigated, and to the Sandy range site and 
windbreak suitability group 5. 


JyB—Jayem fine sandy loam, 0 to 3 percent 
slopes. This deep, nearly level and very gently sloping, 
well drained soil is on uplands where the soil material 
has been deposited by wind. Areas range from 5 to 500 
acres. 

Typically, the surface layer is dark grayish brown, very 
triable fine sandy loam about 11 inches thick. The 
subsoil is grayish brown, very friable very fine sandy 
loam about 15 inches thick. The upper part of the 
underlying material is pale brown, very fine sandy loam, 
and the lower part to a depth of 60 inches or more is 
light gray, calcareous very fine sandy loam. In a few 
places the surface layer is light in color because of soil 
blowing. in other areas the dark material making up the 
surface layer is more than 20 inches thick. Also, in 
places the plowed layer is loamy fine sand or very fine 
sandy loam. In some areas free carbonates are at a 
depth of 12 to 36 inches. In a few places the lower part 
of the underlying material is loamy fine sand. 

Included with this soil in mapping are smail areas of 
Satanta and Dailey soils. Satanta soils have more clay 
and silt in the subsoil and are generally slightly lower on 
the landscape than the Jayem soil. Dailey soils have 
more sand throughout the profile and are generally 
slightly higher on the landscape. The included soils make 
up about 5 to 15 percent of the unit. 

Permeability of this Jayem soil is moderately rapid, and 
the available water capacity is high. Runoff is slow. The 
water intake rate for irrigation is moderately high. The 
organic matter content is moderately low, and natural 
fertility is medium. Tilth is good. This soil can be tilled 
throughout a wide range in moisture content. 

Most of the acreage of the soil is farmed. Most of this 
acreage is dryfarmed; some is irrigated. The remaining 
acreage is in native grass and is used for grazing or 
haying. 
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if used for dryland farming, this soil is suited to winter 
wheat, alfalfa, and introduced grasses for hay and 
pasture. Drought, in summer, and soil blowing are the 
principal hazards where the surface is not protected. 
Conservation tillage practices, such as stubble mulching 
and eco-fallow, leave crop residue on the surface and 
thereby help control soil blowing and conserve soil 
moisture. It also helps maintain and improve the organic 
matter content and fertility. Wind stripcropping helps 
control soil blowing. Summer fallow conserves moisture 
for use during the following growing season. 

Under the gravity and sprinkler types of irrigation 
systems, this soil is suited to corn, sugar beets, field 
beans, potatoes, alfalfa, and introduced grasses. Soil 
blowing is the main hazard where the surface is left 
unprotected. Conservation tillage practices, such as eco- 
fallow and no-till, leave crop residue on the surface and 
thereby reduce soil blowing and conserve moisture. 
Fertility and organic matter content can be maintained by 
returning the crop residue to the soil. Land leveling is 
needed for a gravity system in order to provide a proper 
grade for uniform distribution of water. The length of run 
needs to be short in order to minimize loss of water and 
leaching of nutrients. This soil is suited to a sprinkler 
type of irrigation system, which does not need land 
shaping. Nutrients can be lost by leaching if irrigation 
water is applied in excessive amounts. 

The use of this soil for rangeland is effective in 
controlling soil blowing and water erosion. Overgrazing 
by livestock and untimely haying or improper mowing 
height reduce the protective plant cover and cause 
deterioration of the native grasses. Overgrazing can 
result in severe loss by soil blowing. The range can be 
maintained or improved by proper grazing use, timely 
deferment of grazing or haying, and the use of a rotation 
system under which no range unit is grazed at the same 
time in successive years. 

This soil provides a good site for trees and shrubs in 
windbreaks. The survival and growth rates of adapted 
species are fair. Site preparation before seedlings are 
planted is necessary for good survival. Soil blowing is 
the principal hazard. Supplemental watering can provide 
needed moisture during periods of insufficient rainfall. 
Maintaining strips of sod or a cover crop between the 
tree rows helps to control soil blowing. Cultivation 
generally needs to be restricted to the tree rows. 

This soil is generally suited to use as septic tank 
absorption fields and as a site for dwellings or roads and 
streets. Sewage lagoons need to be lined or sealed to 
prevent seepage. 

This soil is assigned to capability units Ille-3, dryland, 
and lle-8, irrigated, and to the Sandy range site and 
windbreak suitability group 5. 


JyC—Jayem fine sandy loam, 3 to 6 percent 
slopes. This deep, gently sloping, well drained soil is on 
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uplands where the soil material has been deposited by 
wind. Areas range from 7 to 75 acres. 

Typically, the surface layer is dark grayish brown, very 
friable fine sandy loam about 13 inches thick. The 
subsoil is grayish brown, very friable fine sandy loam 
about 11 inches thick. The upper part of the underlying 
material is brown fine sandy loam, and the lower part is 
light gray, calcareous loamy fine sand to a depth of 60 
inches or more. In some places the plowed layer is 
loamy fine sand or very fine sand. Also, in some areas 
the surface layer is light colored because of soil blowing. 
In some places free carbonates are at a depth of 24 to 
36 inches. 

Included with this soil in mapping are small areas of 
Dailey and Satanta soils. Dailey soils are sandy and on a 
higher part of the landscape than the Jayem soil. Satanta 
soils have a finer textured subsoil and are on the lower 
part of the landscape. The included soils make up about 
10 to 15 percent of the unit. 

Permeability of this Jayem soil is moderately rapid, and 
the available water capacity is high. Runoff is slow. The 
water intake rate for irrigation is moderately high. The 
organic matter content is moderately low, and natural 
fertility is medium. Tilth is good. This soil can be tilled 
throughout a wide range in moisture content. 

Over one-half the acreage of this soil is farmed, and 
the remaining areas are mainly in native grass. Most of 
the cultivated areas are dryfarmed; a few are irrigated by 
a sprinkler system. 

If used for dryland farming, this soil is poorly suited to 
winter wheat, introduced grasses, and legumes. Lack of 
sufficient rainfall is a common limitation. Soil blowing and 
water erosion are the principal hazards where the 
Surface is not protected by crops or crop residue. 
Conservation tillage practices, such as stubble mulching 
and eco-fallow, leave crop residue on the surface and 
thereby help prevent soil blowing, conserve moisture, 
and help maintain the organic matter content and fertility. 
Wind stripcropping helps control soil blowing. Summer 
fallow conserves soil moisture for use during the 
following season. Terraces can be used where the slope 
is fairly uniform. 

If irrigated, this soil is suited to corn, sugar beets, field 
beans, potatoes, alfalfa, and introduced grasses. A 
sprinkler type of irrigation system can be used without 
land shaping. This soil is not suited to a gravity type of 
irrigation system. Soil blowing and water erosion are the 
principal hazards where the surface is not protected. 
Conservation tillage practices, such as stubble mulching, 
leave crop residue on the surface and thereby reduce 
Soil blowing and water erosion. Returning crop residue to 
the soil also helps maintain fertility, organic matter 
content, and tilth. Crops generally respond well to 
irrigation. Careful management of the irrigation water is 
needed. Application of excessive amounts of irrigation 
water can cause leaching of nutrients below the root 
zone. 
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The use of this soil for rangeland is effective in 
controlling soil blowing and water erosion. Overgrazing 
by livestock and untimely haying or improper mowing 
height reduce the protective plant cover and cause 
deterioration of the native plants. Overgrazing can result 
in severe loss by soil blowing. The range can be 
maintained or improved by proper grazing use, timely 
deferment of grazing or haying, and the use of a rotation 
system under which no range unit is grazed at the same 
time in successive years. 

The soil provides a good site for trees and shrubs in 
windbreaks. The survival rate and growth rate are fair. 
Competing vegetation needs to be controlled or 
removed. Drought and soil blowing are the principal 
hazards. Irrigation can provide supplemental moisture 
during periods of insufficient rainfall. Maintaining strips of 
Sod or a cover crop between the tree rows helps to 
control soil blowing. Cultivation generally needs to be 
restricted to the tree row in order to minimize soil 
blowing. 

This soil is generally suited to use as septic tank 
absorption fields and as a site for dwellings and roads 
and streets. Sewage lagoons need to be lined or sealed 
to prevent seepage. 

This soil is assigned to capability units IVe-3, dryland, 
and Ille-8, irrigated and to the Sandy range site and 
windbreak suitability group 5. 


Ke—Keith loam, 0 to 1 percent slopes. This deep, 
nearly level, well drained soil is on loess-covered 
uplands. Areas range from 5 to about 1,000 acres. 

Typically, the surface layer is dark grayish brown, very 
friable loam about 8 inches thick. The subsoil is about 28 
inches thick. The upper part is grayish brown, friable silty 
clay loam; the middle part is brown, friable silt loam; and 
the lower part is very pale brown, friable, calcareous silt 
loam. The underlying material to a depth of 60 inches or 
more is very pale brown and white, calcareous very fine 
sandy loam. A few fine fragments of sandstone are in 
the lower part. In a few areas the surface layer is very 
fine sandy loam. Also, in a few areas it is less than 6 
inches thick because of land leveling. In some places 
the subsoil is loam. in small areas limy sandstone is at a 
depth of 40 to 60 inches. in places the dark material 
making up the surface layer and the upper part of the 
subsoil is more than 20 inches thick. 

Included with this soil in mapping are areas of 
Creighton, Scott Variant, and Satanta soils. Creighton 
soils have more sand and less clay in the subsoil and 
generally are slightly higher on the landscape than the 
Keith soil. Scott Variant soils are very poorly drained, 
have more clay in the subsoil, and are in depressions. 
Satanta soils have more sand and less clay in the 
subsoil and are on about the same position on the 
landscape. The included soils make up about 5 to 10 
percent of the unit. 
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Figure 7.—A gravity irrigation system being used to irrigate sugar beets on Keith loam, 0 to 1 percent slopes. 


This Keith soil has moderate permeability and high 
available water capacity. Runoff is slow. The water 
intake rate for irrigation is moderately low. The organic 
matter content is moderate, and natural fertility is high. 
Tilth is good. 


Most of the acreage of this soil is farmed. About one- 
half of this unit is irrigated, and the remaining areas are 
used for dryland farming. Areas not cultivated are mainly 
in native grass. 

If used for dryland farming, this soil is suited to winter 
wheat, alfalfa, and introduced grasses. Lack of adequate 
rainfall commonly limits the selection of crops that can 
be successfully grown. Soil blowing is the principal 
hazard where the soil surface is unprotected. 
Conservation tillage practices, such as stubble mulching 
and eco-fallow, help prevent soil blowing and loss of soil 
moisture by evaporation. Keeping crop residue on the 
surface and applying feedlot manure help maintain the 
organic matter content and fertility. Wind stripcropping 
helps prevent soil blowing. Summer fallow stores 
moisture for use during the following growing season. 

Under the gravity and sprinkler types of irrigation 


systems, this soil is suited to corn, sugar beets, field 
beans, wheat, potatoes, alfalfa, and introduced grasses 
(fig. 7). Soil blowing is the principal hazard on 
unprotected fields. A conservation tillage system, such 
as eco-fallow or no-till, leaves crop residue on the 
surface and thereby helps control soil blowing and 
conserves soil moisture. The crop residue helps maintain 
the fertility and organic matter content and also 
increases the infiltration of water. Some land leveling is 
generally needed to provide uniform distribution of water 
and surface drainage for a gravity system. All irrigation 
systems need to be designed so that the rate at which 
water is applied does not exceed the moderately low 
intake rate of this soil. An irrigation tailwater recovery 
system can be used to save water for reuse. 

The use of this soil for rangeland is effective in 
controlling soil blowing and water erosion. Overgrazing 
by livestock and untimely haying or improper mowing 
height reduce the protective plant cover and cause 
deterioration of the native plants. The range can be 
maintained or improved by proper grazing use, timely 
deferment of grazing or haying, and the use of a rotation 


58 


system under which no range unit is:grazed at the same 
time in successive years. 

This soil is suited to trees and shrubs in windbreaks. 
The survival and growth rates of adapted species are 
good. Soil blowing is the principal hazard. Supplemental 
watering can provide needed moisture during periods of 
insufficient rainfall. Weeds and undesirable grasses can 
be controlied by cuitivation between the tree rows. 
Rototilling, hand hoeing, or careful use of an appropriate 
herbicide can be used in the row. A cover crop or strips 
of sod can be planted between the tree rows to help 
control soil blowing. Trees can be damaged if livestock 
are allowed in the windbraak. 

This soil is generally suited to use as septic tank 
absorption fields and as a site for dwellings with 
basements. Sewage lagoons need to be lined or sealed 
to prevent seepage. Foundations for dwellings without 
basements and smal! commercial buildings need to be 
strengthened and backfilled with coarse materials to 
prevent damage from shrinking and swelling of the soil. 
Roads and streets need to be designed so that the 
surface pavement and subbase are thick enough to 
compensate for the low strength of the soil material. 
Coarser grained material for subgrade or base material 
can be used to ensure better performance. 

This soil is assigned to capability units Ilc-1, dryland, 
and l-4, irrigated, and to the Sitty range site and 
windbreak suitability group 3. 


KeB—Keith loam, 1 to 3 percent slopes. This deep, 
very gently sloping, well drained soil is on loess-covered 
uplands. Areas range from 5 to about 600 acres. 

Typically, the surface layer is dark grayish brown, very 
friable loam about 8 inches thick. The subsoil is about 27 
inches thick. The upper part is grayish brown, friable silty 
clay loam; the middle part is brown, friable siit loam; and 
the lower part is light gray, friable, calcareous silt loam. 
The underlying material to a depth of 60 inches or more 
is very pale brown, calcareous very fine sandy loam. In 
some places the surface layer is very fine sandy loam; in 
other places it is less than 6 inches thick because of 
erosion. In some small areas limy sandstone is at a 
depth of 40 to 60 inches. In a few places the subsoil is 
loam. In some places the dark material making up the 
surface layer and the upper part of the subsoil is more 
than 20 inches thick. 

Included with this soil in mapping are small areas of 
Creighton, Scott Variant, and Satanta soils. Creighton 
soils have less silt and clay and more sand in the subsoil 
and generally are on a slightly higher part of the 
landscape than the Keith soil. Scott Variant soils have 
more clay in the subsoil, are very poorly drained, and are 
in depressions. Satanta soils have more sand and less 
clay in the subsoil and are on about the same position 
on the landscape. The included soils make up about 5 to 
15 percent of the unit. 
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This Keith soil has moderate permeability and high 
available water capacity. Runoff is slow. The water 
intake rate tor irrigation is moderately low. The organic 
matter content is moderate, and natural fertility is high. 
Tilth is good. 

Most of the acreage of this soil is farmed. About one- 
half of the cultivated areas are used for dryland farming, 
and the remaining areas are irrigated. A few areas are in 
native grass and are used for grazing. 

If used for dryland farming, this soil is suited to winter 
wheat, introduced grasses, and alfalfa. Inadequate 
rainfall generally limits the selection of cultivated crops 
that can be successfully grown and is sometimes 
insufficient for good crop growth. Soil blowing is the 
principal hazard on unprotected soil surfaces, and water 
erosion is a moderate hazard. Conservation tillage 
practices, such as stubble mulching and eco-fallow, keep 
crop residue on the surface and thereby help to 
conserve the needed soil moisture. These practices also 
help prevent soil blowing and water erosion following 
heavy rains. The crop residue also helps maintain the 
organic matter content, fertility, and good tilth. Terraces, 
contour farming, and wind striperopping can also be 
used to control erosion. Summer fallow stores moisture 
for use during the following growing season. 

Under the gravity and sprinkler types of irrigation 
systems, this soil is suited to sugar beets, field beans, 
corn, small grains, potatoes, alfalfa, and introduced 
grasses. Conservation tillage practices, such as no-till or 
eco-fallow, leave crop residue on the soil surface and 
thereby help control soil blowing and water erosion, 
which are the main hazards. The crop residue also helps 
maintain fertility and the organic matter content and 
increases infiltration of water. Use of feedlot manure also 
helps keep fertility at a high level. Contour bench 
leveling provides a proper grade for uniform distribution 
of water under a gravity irrigation system. Irrigation 
systems need to be designed so that the rate at which 
water is applied does not exceed the moderately low 
intake rate of this soil. Where the soil has been cut 
during land leveling, zinc, phosphate, and manure can be 
added to help provide needed fertility and tilth. A 
tailwater recovery system can save irrigation water for 
reuse. 

The use of this soil for rangeland is effective in 
controlling soil blowing and water erosion. Overgrazing 
by livestock and untimely haying or improper mowing 
height reduce the protective plant cover and cause 
deterioration of the native grasses. Overgrazing also can 
result in soil loss by water erosion. The range can be 
maintained or improved by proper grazing use, timely 
deferment of grazing or haying, and the use of a rotation 
system under which no range unit is grazed at the same 
time in successive years. 

This soil is suited to trees and shrubs in windbreaks. 
Both soil blowing and water erosion are the principal 
hazards to seedlings and young trees. A lack of 
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adequate rainfall is a common concern. Adapted species 
show fair growth and good survival. Competing 
vegetation needs to be controlled by cultivation between 
the tree rows and careful use of selected herbicides or 
rototilling in the row. Planting a cover crop between the 
tree rows helps control both soil blowing and water 
erosion. Supplemental watering may be needed during 
periods of insufficient rainfall. Trees can be planted on 
the contour to reduce water erosion. 

This soil is generally suited to use as septic tank 
absorption fields and as a site for dwellings with 
basements. Sewage lagoons need to be lined or sealed 
to prevent seepage. Foundations for dwellings without 
basements and small commercial buildings need to be 
strengthened and backfilled with coarse materials to 
prevent damage from shrinking and swelling of the soil. 
Roads and streets need to be designed so that the 
surface pavement and subbase are thick enough to 
compensate for the low strength of the soil material. 
Coarser grained material for subgrade or base material 
can be used to ensure better performance. 

This soil is assigned to capability units lle-1, dryland, 
and lle-4, irrigated, and to the Silty range site and 
windbreak suitability group 3. 


KeC—Keith loam, 3 to 6 percent slopes. This deep, 
gently sloping, well drained soil is on ridgetops and side 
slopes of the loess-covered uplands. Areas range from 5 
to about 100 acres. 

Typically, the surface layer is dark grayish brown, very 
friable loam about 6 inches thick. The subsoil is about 25 
inches thick. The upper part is grayish brown, friable silt 
loam, and the lower part is pale brown, friable, 
calcareous silt loam. The underlying material to a depth 
of 60 inches or more is light gray, calcareous very fine 
sandy loam. In places the surface layer is lighter colored 
and less than 4 inches thick because of erosion. Ina 
few places the surface layer is very fine sandy loam. 
Some areas have a loam subsoil. In some small areas 
limy sandstone is at a depth of 40 to 60 inches. 

Included with this soil in mapping are small areas of 
Creighton and Satanta soils. Both soils have more sand 
and less clay in the subsoil and are on about the same 
position on the landscape. The included soils make up 
about 10 to 15 percent of the unit. 

This Keith soil has moderate permeability and high 
available water capacity. Runoff is medium. The water 
intake rate for irrigation is moderately low. The organic 
matter content is moderate, and natural fertility is high. 
Tilth is generally good. 

Most of the acreage of this soil is farmed, and most 
areas are used for dryland farming. A few areas are 
irrigated. The remaining areas are mainly in native grass. 

if used for dryland farming, this soil is suited to winter 
wheat, introduced grasses, and alfalfa. Lack of adequate 
rainfall commonly is a limitation to the selection of 
cultivated crops and crop growth. Soil blowing and water 
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erosion are the principal hazards if the surface is 
unprotected. Conservation tillage practices, such as 
stubble mulching and eco-fallow, keep crop residue on 
the surface and thereby help prevent soil blowing and 
rilling by water and also help conserve soil moisture. The 
crop residue also helps maintain the organic matter 
content and fertility and improves soil tilth. Terracing and 
contour farming reduce runoff and help control erosion. 
Summer fallow saves moisture for use during the 
following growing season. 

If irrigated, this soil is suited to corn, small grains, 
sugar beets, alfalfa, and introduced grasses. The main 
hazard is water erosion. Conservation tillage practices, 
such as eco-fallow and no-till, leave crop residue on the 
surface and help to control water erosion and soil 
blowing. The crop residue also helps maintain the 
organic matter content and fertility and increases 
infiltration of water. Sprinkler systems need to be 
designed so that the rate at which water is applied does 
not exceed the moderately low intake rate of this soil. If 
the center-pivot type of sprinkler system is used, erosion 
in the wheel track ruts can be a problem. Generally, this 
Soil is best suited to the sprinkler system because no 
land shaping is needed. A gravity system, however, can 
be used if the soil is bench leveled or if the rows are 
designed to run across the slope, the land is terraced, 
and conservation tillage practices are applied. 

The use of this soil for rangeland is effective in 
controlling soil blowing and water erosion. Overgrazing 
by livestock and untimely haying or improper mowing 
height reduce the protective plant cover and cause 
deterioration of the native plant community. Overgrazing 
also can result in severe soil loss by water erosion. The 
range can be maintained or improved by proper grazing 
use, timely deferment of grazing or haying, and the use 
of a rotation system under which no range unit is grazed 
at the same time in successive years. 

This soil is suited to trees and shrubs in windbreaks. 
Lack of adequate rainfall is a common limitation. Water 
erosion is the principal hazard. Supplemental watering 
may be needed to provide moisture during periods of 
insufficient rainfall. The survival and growth rates of 
adapted species are fair. Weeds and undesirable 
grasses can be controlled by cultivation between the 
tree rows or by hand hoeing, rototilling, or use of 
appropriate herbicides in the row. Planting a cover crop 
between the rows and planting on the contour can 
reduce soil blowing and water erosion. 

This soil is generally suited to use as septic tank 
absorption fields and as a site for dwellings with 
basements. Sewage lagoons need to be lined or sealed 
to prevent seepage, and some grading is required to 
modify the slope and shape the lagoon. Foundations for 
dwellings without basements and small commercial 
buildings need to be strengthened and backfilled with 
coarse materials to prevent damage from shrinking and 
swelling of the soil. Also, small commercial buildings 
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should be properly designed to complement the slope or 
the soil should be graded. Roads and streets need to be 
designed so that the surface pavement and subbase are 
thick enough to compensate for the low strength of the 
soil material. Coarser grained material for subgrade or 
base material can be used to ensure better performance. 

This soil is assigned to capability units Ille-1, dryland, 
and Ille-4, irrigated, and to the Silty range site and 
windbreak suitability group 3. 


Le—Lamo Variant toam, 0 to 1 percent slopes. This 
Soil is deep, nearly level, and poorly drained. It is on 
bottom lands of upland drainageways. This soil is subject 
to occasional ponding and flooding by runoff from the 
adjacent higher lying areas. Areas are generally long and 
narrow and range from 5 to about 100 acres. 

Typically, the surface layer is gray, friable loam 
about 5 inches thick. The subsurface layer is dark gray, 
friable loam about 32 inches thick. The underlying 
material to a depth of 60 inches or more is light 
brownish gray, calcareous very fine sandy loam. In some 
places the upper part of the surface soil is fine sandy 
loam or very fine sandy loam. In places the lower part of 
the surface soil contains more clay. In a few places 
weathered sandstone is at a depth of 40 to 60 inches. 

Included with this soil in mapping are small areas of 
Duroc and Scott Variant soils. Duroc soils are well 
drained and are slightly higher on the landscape than the 
Lamo Variant soil. Scott Variant soils are very poorly 
drained, are finer in texture beneath the surface layer, 
and are in depressional areas on the landscape. The 
included soils make up about 5 to 10 percent of the unit. 

Permeability of this Lamo Variant soil is moderate, and 
the available water capacity is high. The seasonal high 
water table fluctuates from 6 inches above the surface to 
about 2 feet below. Runoff is slow. The organic matter 
content is moderate, and natural fertility is high. 

Most of the acreage of this soil is in native grass and 
is used for grazing. A few small areas are used for 
dryland farming or as habitat for wildlife. 

This soil is not suited to common cultivated crops, 
either dryland or irrigated, because of occasional 
ponding. 

This soil is suited to rangeland, either for grazing or 
haying. Overgrazing and untimely haying or improper 
mowing height reduce the protective cover and cause 
deterioration of the natural vegetation. In addition, when 
the soil is wet, overgrazing can cause surface 
compaction and small mounds, making it difficult to 
graze or harvest for hay. Proper grazing use, timely 
deferment of grazing or haying, and restricted use during 
wet periods help maintain the native plants in good 
condition. 

This soi! is not suited to use as septic tank absorption 
fields or as a site for dwellings because of flooding and 
wetness. Sewage lagoons need to be constructed on fill 
material to raise the bottom of the lagoon to a sufficient 
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height above the seasonal high water table. Also, 
Sewage lagoons need dikes for protection from flooding. 
Roads need to be designed so that the surface 
pavement and subbase are thick enough to compensate 
for the low strength of the soil material. Construction of 
roads on fill material above the seasonal high water 
table and the flood level and providing adequate side 
ditches and culverts help protect roads from flood 
damage and wetness. 

This soil is assigned to capability unit Vw-7, dryland, 
and to the Wet Subirrigated range site and windbreak 
suitability group 10. 


Ln—Las Animas-Lisco very fine sandy loams, 0 to 
2 percent slopes. This map unit consists of deep, 
nearly level, somewhat poorly drained soils. These soils 
are on bottom lands and in a few alluvial swales, and 
they are subject to occasional flooding. Areas of this 
complex are generally long and narrow and range from 5 
to 150 acres. The unit ranges from 45 to 60 percent Las 
Animas soil and from 30 to 45 percent saline-alkali Lisco 
soil. The areas of the Las Animas soil and the areas of 
the Lisco soil are so intermingled or so smail that they 
could not be shown separately at the scale selected for 
mapping. 

Typically, the Las Animas soil has a surface layer of 
grayish brown, very friable, calcareous very fine sandy 
foam about 4 inches thick. The next layer is light gray, 
very friable, calcareous very fine sandy loam about 5 
inches thick. The upper part of the underlying material is 
light gray and pale brown, calcareous loamy very fine 
sand and very fine sandy loam, and the lower part to a 
depth of 60 inches or more is light gray fine sand. In 
some places the surface layer is loamy very fine sand or 
loamy fine sand. In places the upper part of the 
underlying material is loam,.and in a few areas it is fine 
sand. in some areas the surface layer is 8 to 12 inches 
thick. 

Typically, the Lisco soil has a surface layer of grayish 
brown, very friable, calcareous very fine sandy loam 
about 5 inches thick. The subsoil is light brownish gray, 
very friable, calcareous loamy very fine sand about 5 
inches thick. The upper part of the underlying material is 
light gray, mottled, calcareous loamy very fine sandy 
loam, and the lower part to a depth of 60 inches or more 
is white, calcareous sand with a few pebbles. This soil is 
strongly alkaline in the surface layer and subsoil and 
mildly alkaline or moderately alkaline in the underlying 
material. In some areas the surface layer is loamy very 
fine sand or loamy fine sand. Also, in a few places the 
subsoil and the upper part of the underlying material are 
loam. In a few areas the soil is very strongly alkaline and 
slightly saline in most of the profile. 

Included with these soils in mapping are small areas of 
Janise and Lisco soils. Janise soils have less fine and 
coarser sand and more clay in the control section than 
the Las Animas and Lisco soils. The poorly drained Lisco 


Box Butte County, Nebraska 


soils are on the slightly lower parts of the landscape. 
The included soils make up about 5 to 10 percent of the 
unit. 

Permeability of the Las Animas and Lisco soils is 
moderately rapid, and the available water capacity is 
moderate. The Las Animas soil has a seasonal high 
water table at a depth of about 1.5 to 3.0 feet. The Lisco 
Soil has a seasonal high water table at a depth of 1.5 to 
3.5 feet. The water intake rate for irrigation is moderately 
high. Runoff is slow. The Lisco soil contains detrimental 
amounts of sodium and other salts. The organic matter 
content is moderately low. Natural fertility is medium in 
the Las Animas soil and low in the Lisco soil. The 
surface layer and subsoil of the Lisco soil range from 
strongly alkaline to very strongly alkaline and are slightly 
saline. The Las Animas soil generally is easily tilled, but 
the Lisco soil has poor tilth and is not so easy to till. 

Nearly all of the acreage of these soils is in native 
grass. A few small areas are used tor dryland farming. 

If used for dryland farming, these soils are poorly 
suited to small grains, alfalfa, and introduced grasses. 
The main limitations are the wetness in the spring, 
caused by the seasonal high water table, and the saline- 
alkali condition of the Lisco soil. The planting of crops 
and cultivation are often delayed in spring because of 
the seasonal high water table. Tiling helps to lower the 
seasonal high water table, but suitable outlets may be 
difficult to locate. The alkali condition in the surface layer 
and subsoil of the Lisco soil is toxic to the roots of most 
crops and slows the downward growth of roots. Keeping 
crop residue on the surface, applying feedlot manure, 
and growing legumes improve the fertility balance, tilth, 
and the organic matter content. Soil blowing is a hazard 
on unprotected soil surfaces during seasons when crops 
are not growing. Conservation tillage practices, such as 
stubble muiching, keep all or most of the crop residue on 
the surface, help control soil blowing and crusting of the 
Soil surface, and aid infiltration of moisture into the soil. 

If irrigated, these soils are poorly suited to introduced 
grasses and alfalfa. The principal limitations are the 
saline-alkali condition and the wetness caused by the 
high water table. Planting is generally delayed until early 
in the summer because of wetness. Improving the 
organic matter content and improving the balance of 
nutrients are concerns of management. They can be 
accomplished by keeping crop residue on the surface, 
applying feedlot manure, and using commercial 
fertilizers. The sprinkler and gravity types of irrigation 
systems are the most suitable and can be used during 
the summer after the water table is at its lowest level. 
Where an outlet is available, tile drains can be installed 
to lower the water table and make this soil more suitable 
for other crops, such as corn and sugar beets. Lowering 
the water table also makes it possible to leach the salts 
and alkali to lower depths. Soil blowing can be a hazard 
on unprotected soil surfaces in the fall and spring. 
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Stubble mulching helps prevent soil blowing and crusting 
of the soil. 

The use of these soils for rangeland, either grazing or 
haying, is effective in controlling soil blowing. 
Overgrazing and untimely haying or improper mowing 
height reduce the protective plant cover and cause 
deterioration of the native plants. In addition, when the 
soil is wet, overgrazing can cause surface compaction 
and small mounds, making it difficult to graze or harvest 
for hay. Proper grazing use, timely deferment of grazing 
or haying, and restricted use during wet periods help 
maintain the native plants in good condition. 

If these soils are being considered as sites for 
windbreaks, onsite investigation is needed. The Las 
Animas soil is suited to sites for windbreaks, but the 
Lisco soil is poorly suited. The survival and growth rates 
of adapted species are fair on both soils. In the strongly 
alkali Lisco soil, root growth is impeded. Establishment 
of seedlings in the spring is difficult, and planting 
generally needs to be delayed until the water table is at 
its lowest level. Undesirable weeds and grasses need to 
be controlled by cultivation between the rows with 
conventional equipment or by the careful use of selected 
herbicides. 

These soils are not suited to use as septic tank 
absorption fields or building sites because of the flooding 
and wetness. A suitable alternate site is needed. 
Sewage lagoons need to be constructed on fill material 
to raise the bottom of the lagoon to a sufficient height 
above the seasonal high water table, and they need to 
be lined or sealed to prevent seepage. Sewage lagoons 
also need to be diked for protection from flooding. 
Constructing roads on suitable, well compacted fill 
material above flood level and providing adequate side 
ditches and culverts help protect roads from flood 
damage and wetness. 

These soils are assigned to capability units IVs-1, 
dryland, and IVs-8, irrigated. The Las Animas soil is in 
the Subirrigated range site, and the Lisco soil is in the 
Saline Subirrigated range site. The Las Animas soil is in 
windbreak suitability group 2S, and the Lisco soil is in 
windbreak suitability group 9S. 


Lo—Lisco very fine sandy loam, 0 to 2 percent 
slopes. This is a deep, nearly level, somewhat poorly 
drained, saline-alkali soil. It is mainly on bottom lands 
and also in a few alluvial swales. This soil is occasionally 
flooded. Areas range from 5 to about 600 acres. 

Typically, the surface layer is grayish brown and light 
brownish gray, very friable, calcareous very fine sandy 
loam about 5 inches thick. The subsoil is calcareous, 
very friable, and light brownish gray and is about 11 
inches thick. The upper part is very fine sandy loam, and 
the lower part is loamy very fine sand. The upper part of 
the underlying material is light brownish gray, calcareous 
loamy very fine sand, and the lower part to a depth of 60 
inches or more is gray and light gray, calcareous loam 
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and very fine sandy loam. This soil is very strongly 
alkaline above a depth of 44 inches and strongly alkaline 
between depths of 44 and 60 inches. In some areas the 
surface layer is darker and more than 8 inches thick. 
Also, in places the surface layer and subsoil are loam, 
and in a few places the surface layer is foamy fine sand. 
In some areas the underlying material is loamy fine sand 
or fine sand. 

Included with this soil in mapping are small areas of 
wet Lisco very fine sandy loam and areas of Ipage and 
Las Animas soils. The wet Lisco soil is poorly drained 
and is on the lowest parts of the landscape. Ipage soils 
are better drained, have a sandy profile, and are on 
Slightly higher positions on the landscape than the Lisco 
soil. Las Animas soils have a profile that is not saline- 
alkali. The included areas make up about 10 to 15 
percent of the unit. 

Permeability of this Lisco soil is moderately rapid, and 
the available water capacity is moderate. Runoft is slow. 
The organic matter content is moderately low, and 
natural fertility is low. This soil contains detrimental 
amounts of sodium and other salts. This soil has a 
seasonal high water table at a depth of about 1.5 to 3.5 
feet. The saline-alkali condition of this soil results in poor 
tilth and slows the intake of water. 

This soil is not suited to the common cultivated crops, 
either dryland or irrigated, because it is very strongly 
saline-alkali. 

Nearly all of the acreage of this soil is in native grass 
and is used for grazing or haying. Overgrazing and 
untimely haying or improper mowing height reduce the 
protective cover and cause deterioration of the native 
grasses. In addition, when the soil is wet, overgrazing 
can cause surface compaction and small mounds, 
making it difficult to graze or harvest for hay. Proper 
grazing use, timely deferment of grazing or haying, and 
restricted use during very wet periods help maintain the 
native plants in good condition. 

This soil generally provides a poor site for trees and 
Shrubs in windbreaks. The survival and growth rates of 
adapted species are poor. In some places windbreaks 
can be established if the salinity and alkalinity of the site 
is reduced and if suitable species of trees are planted. 

This soil is not suited to septic tank absorption fields 
or dwellings because of flooding and wetness . Suitable 
alternate sites are needed. Sewage lagoons need to be 
diked for protection from flooding, and they need to be 
constructed on fill material to raise the bottom of the 
lagoon to a sufficient height above the seasonal high 
water table. Constructing roads on suitable, well 
compacted fill material above flood level and providing 
adequate side ditches and culverts help protect roads 
from flood damage and wetness. 

This soil is assigned to capability unit Vis-1, dryland, 
and to the Saline Subirrigated range site and windbreak 
suitability group 10. 
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Lp—Lisco very fine sandy loam, wet, 0 to 1 
percent slopes. This deep, nearly level, poorly drained, 
saline-alkali soil is on bottom lands and in a few alluvial 
swales. This soil is occasionally ponded. Areas range 
from 5 to about 300 acres. 

Typically, there is about 1 inch of partially decayed 
Organic matter on the surface. The surface layer of the 
mineral soil is grayish brown, friable, calcareous very fine 


. sandy loam about 4 inches thick. The subsoil is light 


gray, very friable, calcareous, mottled very fine sandy 
loam about 11 inches thick. The underlying material to a 
depth of 60 inches or more is light gray, calcareous, 
mottled loamy very fine sand. Reaction throughout the 
profile is typically strongly alkaline. In some places the 
surface layer is 12 to 18 inches thick. In places the 
surface layer is silt loam or loam. In some areas the 
underlying material is loamy fine sand or fine sand. In 
places the profile is moderately alkaline. 

Included with this soil in mapping are small areas of 
Las Animas and Marlake soils. Las Animas soils are 
better drained and are on slightly higher parts of the 
landscape than the Lisco soil. Marlake soils are in very 
poorly drained depressions and are lower on the 
landscape. The included soils make up about 5 to 15 
percent of the unit. 

Permeability of this Lisco soil is moderately rapid, and 
the available water capacity is moderate. This soil has a 
seasonal high water table 6 inches above the surface to 
about 18 inches below. Runoff is ponded. The organic 
matter content is moderately low, and natural fertility is 
low. This soil contains detrimental amounts of sodium 
and other salts. 

All of the acreage of this soil is in native grass and is 
used for both grazing and haying. 

This soil is not suited to common cultivated crops, 
either dryland or irrigated, because it is strongly alkaline 
and subject to ponding. 

This soil is suited to rangeland, either for grazing or 
haying. Overgrazing and untimely haying or improper 
mowing height reduce the protectivo plant cover and 
cause deterioration of the native grasses. 

This soil generally provides a poor site for trees or 
shrubs in windbreaks because of excessive wetness 
from ponding. In some places species adapted to 
wetness can be planted with special treatment. 

This soil is not suited to use as septic tank absorption 
fields or as a site for dwellings because of ponding and 
wetness. A suitable alternate site is needed. Sewage 
lagoons need to be lined or sealed to prevent seepage. 
Also, they need to be constructed on fill material to raise 
the bottom of the lagoon to a sufficient height above the 
seasonal high water table. Constructing roads on 
Suitable, well compacted fill material above the ponding 
level and providing adequate side ditches and culverts 
help protect roads from damage by ponding and 
wetness from the seasonal high water table. 
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This soil is assigned to capability unit Vw-7, dryland, 
and to the Wet Land range site and windbreak suitability 
group 10. 


MaB—Manter-Satanta fine sandy toams, 0 to 3 
percent slopes. This map unit consists of deep, nearly 
level and very gently sloping, well drained soils. It is on 
uplands. Areas of this complex range from 5 to 200 
acres. The unit ranges from 40 to 50 percent Manter soil 
and from 35 to 45 percent Satanta soil. The Manter soil 
is on the higher parts of the landscape and on knolls, 
and the Satanta soil is on the lower parts of the 
landscape. The areas of the Manter soil and the areas of 
the Satanta soil are so intermingled or so small that they 
could not be shown separately at the scale selected for 
mapping. 

Typically, the Manter soil has a surface layer of dark 
grayish brown, very friable fine sandy loam about 12 
inches thick. The subsoil is fine sandy loam about 22 
inches thick. It is grayish brown and friable in the upper 
part and very pale brown, very friable, and calcareous in 
the lower part. The underlying material to a depth of 60 
inches or more is white, calcareous loamy fine sand with 
a few rock fragments. In some places the surface layer 
is loamy fine sand. Also, in places the dark material 
making up the surface layer and the upper part of the 
subsoil is more than 20 inches thick. In a few places the 
lower part of the underlying material is fine sand. Also, in 
places the subsoil has less clay. 

Typically, the Satanta soil has a surface layer of dark 
grayish brown, very friable fine sandy loam about 12 
inches thick. The subsoil is grayish brown and is about 
19 inches thick, The upper part is very friable fine sandy 
loam, and the lower part is friable loam. The upper part 
of the underlying material is gray, calcareous loam, and 
the lower part to a depth of 60 inches or more is light 
gray, calcareous very fine sandy loam. In some areas the 
dark material making up the surface layer and upper part 
of the subsoil is more than 20 inches thick. In other 
places soil blowing has removed most of the original 
surface layer, and that layer is lighter in color than 
typical. Also, in places the surface layer is loamy fine 
sand. In a few areas the weakly cemented sandstone is 
at a depth of 40 to 60 inches. 

Included with this unit in mapping are small areas of 
Alliance, Busher, and Hemingford soils. Alliance and 
Hemingford soils have more silt and clay in the subsoil 
and are slightly lower on the landscape than the Manter 
and Satanta soils. Busher soils are 40 to 60 inches deep 
to weakly cemented sandstone. The included soils make 
up about 5 to 15 percent of the unit. 

Permeability of the Manter soil is moderately rapid, 
and the available water capacity is moderate. The 
permeability of the Satanta soil is moderate, and the 
available water capacity is high. Runoff is slow in both 
soils. The water intake rate for irrigation is moderately 
high. The organic matter content is moderately low and 
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natural fertility is high in both soils. Tilth is good. These 
soils can be tilled throughout a wide range in moisture 
content. 

Most of the acreage of these soils is farmed. Most 
cultivated areas are used for dryland farming; a few are 
irrigated. The remaining acreage is mainly in native 
grass. 

If used for dryland farming, these soils are suited to 
winter wheat, other small grains, alfalfa, and introduced 
grasses. Inadequate spring and summer rainfall 
commonly limits the selection of cultivated crops that 
can be successtully grown. Soil blowing is the principal 
hazard if the vegetative cover is removed. Conservation 
tillage practices, such as stubble mulching and eco- 
fallow, reduce soil blowing and conserve needed soil 
moisture. The use of cover crops and wind stripcropping 
help control soil blowing. Summer fallow conserves 
moisture for use during the following growing season. 

If irrigated, these soils are suited to corn, sugar beets, 
field beans, potatoes, alfalfa, and introduced grasses. 
Soil blowing is the principal hazard if the soil surtace is 
not protected. Water erosion is a minor hazard. A 
conservation tillage practice, such as no-till or eco-fallow, 
leaves crop residue on the surface to help control 
erosion. Keeping crop residue on the surface and using 
feedlot manure help maintain the fertility and organic 
matter content. These soils are best suited to sprinkler 
systems because no land shaping is needed and 
because of the moderately high intake rate. These soils 
are also suited to a gravity system if the land is bench 
leveled to provide the proper grade so that movement 
and intake of water are more uniform. Some nutrients 
can be lost by leaching if an excessive amount of 
irrigation water is applied. An irrigation tailwater recovery 
system can be used to recycle runoff water from a 
gravity irrigation system. 

The use of these soils for rangeland is effective in 
controlling soil blowing and water erosion. Overgrazing 
by livestock and untimely haying or improper mowing 
height reduce the protective plant cover and cause 
deterioration of the native plants. Overgrazing can result 
in severe loss by soil blowing. The range can be 
maintained or improved by proper grazing use, timely 
deferment of grazing or haying, and the use of a rotation 
system under which no range unit is grazed at the same 
time in successive years. 

These soils provide a good site for trees and shrubs in 
windbreaks. Adapted species show fair growth and 
survival. Soil blowing and drought in summer are the 
principal hazards. Supplemental water may be needed, 
particularly for seedlings. Soil blowing can be controlled 
by maintaining strips of sod or cover crops between the 
tree rows. Seedlings generally survive and grow if the 
site has been properly prepared and if the competing 
vegetation is controlled. Cultivation generally needs to 
be restricted to the tree rows. Careful use of selected 
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herbicides also can help control weeds and undesirable 
grasses, 

Onsite investigation is needed before sanitary facilities 
or sites for buildings are planned or constructed. The 
Manter soil provides a poor filter for septic tank 
absorption fields. Care should be taken to prevent 
seepage from contaminating the ground water. Areas of 
the Satanta soil are suited to use as septic tank 
absorption fields. Sewage lagoons in areas of both soils 
need to be lined or sealed to prevent seepage. These 
soils are generally suited to use as sites for dwellings, 
Damage to roads and streets by frost action can be 
reduced by providing good surface drainage. Crowning 
the road by grading and constructing adequate side 
ditches help to provide the needed surface drainage. 

These soils are assigned to capability units Illo-3, 
dryland, and !le-8, irrigated, and to the Sandy range site 
and windbreak suitability group 5. 


MaC—Manter-Satanta fine sandy loams, 3 to 6 
percent slopes. This map unit consists of deep, gently 
stoping, well drained soils. It is on low convex ridges, 
knolls, and side slopes of the uplands. Areas of this 
complex range from 5 to 150 acres. The unit ranges 
from 45 to 55 percent Manter soil and from 30 to 40 
percent Satanta soil. The Manter soil is on ridges, knolls, 
and the upper part of the side slopes, and the Satanta 
Soil is on the lower part of the side slopes. The areas of 
the Manter soil and the areas of the Satanta soil are so 
intermingled or so small that they could not be shown 
separately at the scale selected for mapping. 

Typically, the Manter soil has a surface layer of dark 
grayish brown, very friable fine sandy loam about 7 
inches thick. The subsoil is fine sandy loam about 20 
inches thick. It is dark grayish brown and very friable in 
the upper part and is grayish brown and friable in the 
lower part. The upper part of the underlying material is 
very pale brown fine sandy loam, and the lower part to a 
depth of 60 inches or more is light brownish gray, 
calcareous loamy fine sand. In a few areas the surface 
layer is loamy fine sand. In many places erosion has 
exposed the lighter colored subsoil at the surface. Also, 
in places the subsoil has less clay and is only 8 to 12 
inches thick. In some places the lower part of the 
underlying material is fine sand. 

Typically, the Satanta soil has a surface layer of dark 
grayish brown, very friable fine sandy loam about 10 
inches thick. The subsoil is about 21 inches thick. The 
upper part is grayish brown, friable fine sandy loam; the 
middle part is grayish brown, firm clay loam; and the 
lower part is pale brown, firm sandy clay loam. The 
underlying material to a depth of 60 inches or more is 
light gray fine sandy loam. in places the dark material 
making up the surface layer and the upper part of the 
subsoil is more than 20 inches thick. In some areas the 
surface layer is loamy fine sand. In a few areas weakly 
cemented sandstone is at a depth of 40 to 60 inches. 
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included with this unit in mapping are small areas of 
Busher, Hemingford, Rosebud, and Tassel soils. Busher 
soils are 40 to 60 inches deep to weakly cemented 
sandstone. Hemingford soils have more silt and clay in 
the subsoil and are on a slightly lower part of the 
landscape than the Manter and Satanta soils. Rosebud 
Soils are 20 to 40 inches deep to weakly cemented, limy 
sandstone and have more silt and clay in the upper part 
of the subsoil. Tassel soils are 8 to 20 inches deep to 
limy sandstone and are on the higher part of the 
landscape, The included soils make up about 10 to 15 
percent of the unit. 

Permeability of the Manter soil is moderately rapid, 
and the available water capacity is moderate. 
Permeability of the Satanta soil is moderate, and the 
available water capacity is high. Runoff is slow in both 
Soils. The rate of water intake for irrigation is moderately 
high. The organic matter content is moderately low and 
natural fertility is high in both soils. Titth is good. The 
surface layer is easily tilled throughout a wide range in 
moisture content. 

Most of the acreage of these soils is farmed. Most 
Cultivated areas are in dryland crops; a few are irrigated. 
The nonfarmed areas are mainly in native grass. 

If used for dryland farming, these soils are poorly 
suited to winter wheat and other small grains and to 
such hay crops as alfalfa and introduced grasses. Lack 
of sufficient rainfall in spring and summer commonly 
limits the selection of cultivated crops. Soil blowing and 
water erosion are the principal hazards if the vegetative 
cover is removed. Conservation tillage practices, such as 
stubble mulching and eco-fallow, reduce the soil blowing 
and rilling by water and conserve needed soil moisture. 
The crop residue helps maintain fertility, soil tilth, and the 
organic matter content. Summer fallow conserves 
moisture for use during the following growing season. 
Wind stripcropping aids in reducing soil blowing. 

If used for irrigation, these soils are suited to corn, 
small grains, sugar beets, field beans, potatoes, alfalfa, 
and introduced grasses. Soil blowing is the most serious 
hazard if the surface is unprotected. Rilling by water can 
also be a hazard on these slopes. Conservation tillage 
practices, such as eco-fallow and no-till, leave crop 
residue on the surface to help control erosion and 
conserve moisture. Application of excessive amounts of 
irrigation water can cause loss of nutrients by leaching. 
This unit is well suited to the sprinkler type of irrigation 
system because no land shaping is needed and because 
of the moderately high intake rate. A gravity system is 
suitable on these soils, but it is difficult to install because 
of the large amount of land shaping that is needed. 

The use of these soils for rangeland is effective in 
controlling soil blowing and water erosion. Overgrazing 
by livestock and untimely haying or improper mowing 
height reduce the protective plant cover and cause 
deterioration of the native grasses. Overgrazing can 
result in severe loss by soil blowing. The range can be 
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maintained or improved by proper grazing use, timely 
deferment of grazing or haying, and the use of a rotation 
system under which no range unit is grazed at the same 
time in successive years. 

These soils provide a good site for trees and shrubs in 
windbreaks. Adapted species show fair growth and 
survival. Soil blowing and drought are the principal 
hazards. Supplemental water may be needed for 
seedlings. Soil blowing can be controlled by maintaining 
strips of sod or cover crops between the tree rows. 
Competing vegetation in the row can be controlled by 
timely cultivation. Careful use of appropriate herbicides 
also helps control weeds. 

The Manter soil provides a poor filter for septic tank 
absorption fields. Care should be taken to prevent 
seepage from contaminating the ground water. The 
Satanta soil is suited to use as septic tank absorption 
fields. On both soils, sewage lagoons need to be lined or 
sealed to prevent seepage, and some grading is required 
to modify the slope and shape the lagoon. These soils 
are generally suited to use as sites for dwellings. Small 
commercial buildings need to be properly designed to 
complement the slope, or the soil can be graded. 
Damage to roads and streets by frost action can be 
reduced by providing good surface drainage. Crowning 
the road by grading and constructing adequate side 
ditches help to provide the needed surface drainage. 

These soils are assigned to capability units IVe-3, 
dryland, and llle-8, irrigated, and to the Sandy range site 
and windbreak suitability group 5. 


Mc—Marlake very fine sandy loam, 0 to 1 percent 
slopes. This deep, nearly level, very poorly drained soil 
is on bottom lands of streams and in enclosed basins of 
the sandhills. This soil is frequently ponded. Most areas 
are roughly oval and range from 5 to 25 acres. 

Typically, there is about 2 inches of partly decayed 
organic matter on the surface. The surface layer of the 
mineral soil is gray, very friable, calcareous very fine 
sandy loam about 9 inches thick. The subsurface layer is 
stratified light brownish gray and gray, very friable, 
mottled fine sandy loam about 4 inches thick. The next 
layer is stratitied gray and light gray, loose, mottled fine 
sand about 7 inches thick. The underlying material to a 
depth of 60 inches or more is light gray fine sand. In 
some places the surface layer is loamy fine sand. In a 
few areas the upper part of the underlying material is 
very fine sandy loam or fine sandy loam. 

Included with this soil in mapping are small areas of 
Hoffland soils and a few intermittent lakes. Hoffland soils 
are slightly higher on the landscape and commonly 
surround areas of the Marlake soil. Intermittent lakes 
have water above the surface for a long enough period 
to prevent vegetative growth and are lower on the 
landscape. These inclusions make up about 10 to 15 
percent of the unit. 
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Permeability of this Marlake soil is rapid, and the 
available water capacity is low. The organic matter 
content is high, and natural fertility is low. This soil has a 
seasonal high water table that fluctuates from about 2 
feet above the surface to about 1 foot below. Runoff is 
ponded. 

Nearly all of the acreage of this soil is used as habitat 
for wetland wildlife. 

This soil is not suited to cultivated crops because it is 
generaily waterlogged during the growing season. The 
vegetation is not suitable for grazing. Cattails, tall 
sedges, rushes, and common reedgrass are the common 
plant species. The soil is too wet for trees and shrubs for 
windbreaks. 

This soil is not suited to use as septic tank absorption 
fields or as a site for buildings because of frequent 
ponding. Alternate sites are needed. If local roads need 
to cross areas of this soil, they can be constructed on 
suitable, well compacted fili material above the ponding 
level. Also, providing roads with adequate side ditches 
and culverts helps protect them from damage by 
ponding and wetness. 

This soil is assigned to capability unit Villw-7, dryland, 
and to the windbreak suitability group 10. 


Md—McCook loam, 0 to 2 percent slopes. This soil 
is deep, nearly level, and well drained. It is on bottom 
lands and is occasionally flooded. Areas range from 5 to 
400 acres. 

Typically, the surface layer is grayish brown, friable, 
calcareous loam about 12 inches thick. The next layer is 
light brownish gray, friable, calcareous foam about 8 
inches thick. The underlying material to a depth of 60 
inches or more is calcareous loam. It is dark grayish 
brown in the upper part and light brownish gray in the 
lower part. In some places the free carbonates are 
below a depth of 10 inches. Also, in some areas the 
dark material making up the surface layer is more than 
20 inches thick. In a few areas the underlying material is 
strongly alkaline. Also, in places land leveling has 
exposed the light-colored layer below the surface layer, 
or the underlying material. 

Included with this soil in mapping are small areas of 
the very strongly alkaline Janise soils in slightly lower 
areas than the McCook soil. The inclusions make up 
about 5 to 10 percent of the unit. 

Permeability of this McCook soil is moderate, and the 
available water capacity is high. Runoff is slow. The 
water intake rate for irrigation is moderate. The organic 
matter content is moderate, and natural fertility is high. 
Tilth is good. This soil is easily tilled throughout a fairly 
wide range in moisture content. 

Nearly all of the acreage of this soil is farmed, and 
most of it is irrigated. A few small areas are in native 
grass. 

If used for dryland farming, this soil is suited to winter 
wheat, introduced grasses, and alfalfa. Conservation 
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tillage practices, such as stubble mulching and eco- 
fallow, help prevent soil blowing. Flooding is the principal 
hazard. Diversions and drainage ditches can help control 
the flooding and reduce crop damage. The crop residue 
helps maintain the organic matter content, fertility, and 
tilth. Wind stripcropping helps control soil blowing. 
Summer fallow conserves moisture for use during the 
following growing season. 

If irrigated, this soil is suited to corn, sugar beets, field 
beans, potatoes, alfalfa, and introduced grasses. This 
soil is suited to both sprinkler and gravity types of 
irrigation systems. Conservation tillage practices, such as 
no-till and eco-fallow, keep crop residue on the surface 
and thereby help prevent soil blowing. The rate at which 
irrigation water is applied needs to be regulated so that it 
does not exceed the moderate intake rate of the soil. 
Some land leveling is generally needed to provide good 
drainage and uniform distribution of water. Drainage 
ditches can help remove floodwaters in some areas. 

The use of this soil for rangeland is effective in 
controlling soil blowing and water erosion. Overgrazing 
by livestock and deposition of silt reduces the protective 
plant cover and causes deterioration of the native plants. 
The sange can be maintained or improved by proper 
grazing use, timely deferment of grazing or haying, and 
the use of a rotation system under which no range unit is 
grazed at the same time in successive years. 

This soil provides a good site for trees and shrubs in 
windbreaks, Adapted species show good survival and 
growth. Weeds and grasses can be controlled by 
cultivation with conventional equipment between the 
rows or by hand hoeing, rototilling, or careful use of 
appropriate herbicides in the rows. Supplemental water 
for seedlings may be needed during periods of 
insufficient rainfall. 

This soil is not suited to use as septic tank absorption 
fields or as a site for dwellings or buildings because of 
flooding. A suitable alternate site is needed. Sewage 
lagoons need dikes for protection from flooding. 
Constructing roads on suitable, well compacted fill 
material above the flood level and providing adequate 
side ditches and culverts help protect roads from flood 
damage. Crowning the road by grading helps provide 
surface drainage. 

This soil is assigned to capability units Ilw-4, dryland, 
and llw-6, irrigated, and to the Silty Overflow range site 
and windbreak suitability group 1L. 


NoD—Norrest loam, 6 to 11 percent slopes, This 
moderately deep, strongly sloping, well drained soil is on 
Side slopes of the uplands. It tormed from clayey 
Siltstone. Areas range from 5 to 150 acres. 

Typically, the surface layer is grayish brown, friable, 
calcareous loam about 4 inches thick. The subsoil is 
firm, calcareous clay loam about 17 inches thick. The 
upper part is grayish brown, and the lower part is light 
brownish gray. At a depth of about 21 inches is very pale 
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brown, calcareous clayey siltstone. In some places the 
surface layer is very fine sandy loam. In many places 
there are common, medium, and coarse fragments of 
sandstone in the surface layer and subsoil. ln some 
areas the clayey siltstone is above a depth of 20 inches. 

Included with this soil in mapping are small areas of 
Alliance, Creighton, Rosebud, and Canyon soils. Alliance 
Soils have a thicker surface layer than the Norrest soil 
and are 40 to 60 inches deep to soft sandstone. 
Creighton soils are deep, have less clay in the subsoil, 
and have a thicker surface layer. Rosebud soils have 
more fine sand in the subsoil, are moderately deep over 
sandstone, and are on the lower part of some side 
slopes. Canyon soils have less clay and are 8 to 20 
inches deep to sandstone bedrock. The included soils 
make up about 10 to 15 percent of the unit. 

Permeability of this Norrest soil is moderately slow, 
and the available water capacity is low. Runoff is 
medium. The organic matter content is moderately low, 
and natural fertility is medium. This soil is tillable 
throughout a narrow range in moisture content. The 
surface has a tendency to crust after heavy rains. Root 
development is restricted by the underlying clayey 
siltstone. 

Most of the acreage of this soil is in native grass and 
is used for grazing. The rest is cultivated and is used 
mainly for dryland farming. 

If used for dryland farming, this soil is poorly suited to 
small grains, introduced grasses, and alfalfa. Water 
erosion is the principal hazard, Conservation tillage 
practices, such as stubble mulching and eco-fallow, keep 
most or all of the crop residue on the surface and thereby 
help prevent water erosion and also conserve soil 
moisture. Terracing helps to prevent water erosion, but 
construction of terraces is difficult in many areas because 
of the uneven slope and the siltstone underlying material 
that occurs at a moderate depth. Use of feedlot 
manure helps to improve the organic matter, 
content, fertility, and tilth and also increases 
infiltration of water. Summer fallow conserves 
moisture for use during the fallowing growing 
season. Wind stripcropping helps control soil blowing. 

This soil is generally not suited to irrigation because it 
is strongly sloping and has low available water capacity 
and moderately slow permeability. 

This soil is suited to rangeland, and grass vegetation is 
effective in controlling soil blowing and water erosion. 
Overgrazing by livestock and untimely haying or improper 
mowing height reduce the protective plant cover and 
cause deterioration of the native plants. Overgrazing also 
can result in severe soil loss by water erosion. The 
range can be maintained or improved by Proper grazing 
use, timely deferment of grazing, and the use of a 
rotation system under which no range unit is grazed at 
the same time in successive years, 

This soil provides a poor site for trees and shrubs in 
windbreaks. Adapted species generally show only fair 
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growth and survival. Cultivation between the rows and 
hoeing or application of appropriate herbicides in the row 
help control competition from weeds and grasses. 
Drought is the principal hazard for seedlings or young 
trees, and supplemental watering may be needed. 
Planting on the contour and terracing help control water 
erosion. 

The use of this soil for septic tank absorption fields is 
limited by the depth to bedrock and moderately slow 
permeability. These limitations can generally be 
overcome by increasing the size of the absorption field. 
Sewage lagoons can be constructed in areas of this soil 
if the bottom of the lagoon is sealed to prevent seepage. 
Extensive grading is also required to modify the slope. 
Foundations for buildings need to be strengthened and 
backfilled with coarse material to prevent damage from 
shrinking and swelling of the soil. Roads and streets 
need to be designed so that the surface pavement and 
subbase are thick enough to compensate for the low 
strength of the soil material. Coarser grained material for 
subgrade or base material can be used to ensure better 
performance. Also, the base material can be mixed with 
additives, such as hydrated lime, to help prevent 
shrinking and swelling. 

This soil is assigned to capability unit \Ve-1, dryland, 
and to the Limy Upland range site and windbreak 
suitability group 4L. 


NoF—Norrest loam, 11 to 30 percent slopes. This 
moderately deep, moderately steep and steep, weil 
drained soil is on side slopes of the uplands. It formed in 
material weathered from clayey siltstone. Areas range 
from 5 to about 75 acres. 

Typically, the surface layer is grayish brown, friable, 
calcareous loam about 4 inches thick. The subsoil is light 
brownish gray, firm, calcareous clay loam about 16 
inches thick. The underlying material is light gray, 
calcareous clay loam. At a depth of 26 inches is very 
pale brown, calcareous clayey siltstone. In a few places 
the surface layer is very fine sandy foam. Also, in some 
areas the siltstone is above a depth of 20 inches. 
Sandstone rock fragments are scattered throughout the 
surface layer and subsoil in some areas. 

Included with this soil in mapping are small areas of 
Canyon, Creighton, and Rosebud soils. Canyon soils are 
shallow over sandstone and have less clay in the profile 
than the Norrest soil. Creighton soils are deep, have a 
thicker surface layer, have less clay in the subsoil, and 
are on the lower part of side slopes. Rosebud soils are 
moderately deep over sandstone, have more fine sand in 
the subsoil, and are on the lower part of some side 
slopes. The included soils make up about 10 to 15 
percent of the map unit. 

Permeability of this Norrest soil is moderately slow, 
and the available water capacity is low. Runoff is rapid. 
The organic matter content is moderately low, and 
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natural fertility is medium. Root development is restricted 
by the underlying clayey siltstone. 

Nearly. all the acreage of this soil is in native grass. A 
few small areas are used tor dryland farming. 

This soil is not suited to farming, either dryland or 
irrigated, because of the steepness of slope. 

The use of this soil for rangeland is effective in 
controlling soil blowing and water erosion. Overgrazing 
by livestock reduces the protective plant cover and 
causes deterioration of the native plants. It also causes 
severe gully erosion. The range can be maintained or 
improved by proper grazing use, timely deferment of 
grazing, and the use of a rotation system under which no 
range unit is grazed at the same time in successive 
years. 

This soil generally provides a poor site for trees or 
shrubs in windbreaks. The survival rate and growth rate 
are poor because of the steepness of slope and low 
available water capacity. 

This soil generally is not suitable for sanitary facilities 
because of the steepness of slope. A suitable alternate 
site is needed. If dwellings and buildings are constructed 
on this soil, they should be designed to complement the 
slope or the site should be graded. Also, foundations 
need to be strengthened and backfilled with coarse 
material to prevent damage from shrinking and swelling 
of the soil. Cuts and fills are generally needed to provide 
a suitable grade for roads. Roads also need to be 
designed so that the surface pavement and subbase are 
thick enough to compensate for the low strength of the 
soil material. Also, the base material can be mixed with 
additives, such as hydrated lime, to help prevent 
shrinking and swelling. 

This soil is assigned to capability unit Vie-1, dryland, 
and to the Limy Upland range site and windbreak 
Suitability group 10. 


NpF—Norrest-Canyon complex, 11 to 30 percent 
slopes. The soils in this map unit are moderately steep 
and steep and are well drained. The Norrest soils are 
moderately deep, and the Canyon soils are shallow. This 
unit is an short to moderately long side slopes along 
drainageways of the uplands. Areas of this complex 
range from 10 to 500 acres. The map unit ranges from 
40 to 60 percent Norrest soils and from 25 to 40 percent 
Canyon soils. The Norrest soils are on the upper part of 
side slopes, and the Canyon soils are on the lower part. 
The areas of the Norrest soils and areas of the Canyon 
soils are so intermingled or so smail that they could not 
be shown separately at the scale selected for mapping. 

Typically, the Norrest soils have a surface layer of 
grayish brown, friable, caicareous loam that is about 10 
percent sandstone rock fragments and is about 4 inches 
thick. The subsoil is firm, calcareous clay loam about 18 
inches thick. It is pale olive in the upper part and light 
gray in the lower part. At a depth of 22 inches is very 
pale brown, calcareous clayey siltstone. In places 
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sandstone rock fragments are scattered throughout the 
profile. In some areas the surface layer is very fine 
sandy ioam. Also, in a few places the clayey siltstone is 
above a depth of 20 inches. 

Typically, the Canyon soils have a surface layer of 
grayish brown, very friable, calcareous very fine sandy 
loam about 3 inches thick. The next layer is grayish 
brown, very friable, calcareous very fine sandy loam 
about 4 inches thick. Small sandstone rock fragments 
are scattered throughout the surface layer and the layer 
below that. The underlying material is light gray, 
calcareous very fine sandy loam. At a depth of 15 inches 
is white, weakly cemented, limy sandstone. In a few 
places the soil profile is loam. Also, in some areas 
erosion has removed the surface layer and exposed the 
underlying material. 

Included with this unit in mapping are small areas of 
Creighton and Rosebud soils and outcrops of sandstone 
bedrock. Creighton soils have a thicker, darker surface 
layer, do not have bedrock above a depth of 60 inches, 
and are on a lower part of side slopes than the Norrest 
and Canyon soils. Rosebud soils are 20 to 40 inches 
deep to sandstone bedrock and have more fine sand in 
ihe subsoil than Norrest soils. Rock outcrop is on short 
breaks. These inclusions make up about 10 to 15 
percent of the unit. 

Permeability is moderately siow in the Norrest soils 
and moderate in the Canyon soils. In the Norrest soils 
the available water capacity is low and natural fertility is 
medium. In the Canyon soils the available water capacity 
is very low and natural fertility is low. The organic matter 
content is moderately low in the Norrest soils and low in 
the Canyon soils. Root development is restricted by the 
underlying sandstone and siltstone. 

Nearly ail of the acreage of these soils is in native 
grass. A few small areas are used for dryland farming 
because they are in large fields dominated by soils that 
are more suitable for cultivation. These soils are generally 
not suited to farming, either dryland or irrigated, mainly 
because of the steepness of slope. 

These soils are suited to use as rangeland. The use of 
these soils as rangeland is effective in controlling soil 
blowing and water erosion. Overgrazing by livestock 
reduces the protective plant cover and causes 
deterioration of the native grasses. Overgrazing can also 
result in severe gully erosion from water runoff. The 
range can be maintained or improved by proper grazing 
use, timely deferment of grazing, and the use of a 
rotation system under which no range unit is grazed at 
the same time in successive years. 

These soils generally provide a poor site for trees and 
shrubs in windbreaks because of the steepness of slope 
and the very low and low available water capacity. The 
survival rate and growth rate of trees are poor. 

These soils are generally not suited to use as septic 
tank absorption fields and sewage lagoons because of 
the slope and because of the shallowness of the Canyon 
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soils. if dwellings are constructed on these soils, they 
should be designed to complement the slope or the site 
can be graded. In areas of the Canyon soils, the soft 
bedrock needs to be excavated for construction of 
dwellings with basements or for buildings that have deep 
foundations. In areas of the Norrest soils, foundations for 
buildings need to be strengthened and backfilled with 
coarse material to prevent damage from shrinking and 
swelling of the soil. Cuts and fills are generally needed 
to provide a suitable grade for roads. In areas of the 
Norrest soils, roads need to be designed so that the 
surface pavement and subbase are thick enough to 
compensate for the low strength of the soil material. 
Also, the base material can be mixed with additives, 
such as hydrated lime, to help prevent shrinking and 
swelling. In both soils, the soft bedrock needs to be 
excavated if roads are constructed. 

These soils are assigned to capability unit Vle-1, 
dryland, and to windbreak suitability group 10. Norrest 
soils are in the Limy Upland range site, and Canyon soils 
are in the Shallow Limy range site. 


OtD—Oglala-Canyon very fine sandy loams, 3 to 9 
percent slopes. This map unit consists of deep and 
shallow, gently sloping and strongly sloping, well drained 
soils on uplands. The Ogiala soil is on ridgetops and the 
lower part of side slopes, and the Canyon soil is on the 
upper part of side slopes. Many areas are dissected by 
small drainageways. Areas of this complex range from 5 
to 400 acres. This unit ranges from 45 to 60 percent 
deep Ogiala soil and from 25 to 35 percent shallow 
Canyon soil. The areas of the Oglala soil and the areas 
of the Canyon soil are so intermingled or so small that 
they could not be shown separately at the scale selected 
for mapping. 

Typically, the Oglala soil has a surface layer of grayish 
brown, very friable very fine sandy toam about 8 inches 
thick. The next layer is brown, very friable very fine 
sandy loam about 14 inches thick. The underlying 
material is light gray, calcareous very fine sandy loam. At 
a depth of 53 inches is white, weakly cemented, limy 
sandstone. in some places the thickness of the surface 
layer combined with that of the next layer is less than 15 
inches. In a few areas the surface layer and the layer 
below that are fine sandy loam. In places the surface 
layer has eroded to less than 4 inches in thickness. 

Typically, the Canyon soil has a surface layer of 
grayish brown, very friable, calcareous very fine sandy 
loam about 6 inches thick. The next layer is light 
brownish gray, very friabie, calcareous very fine sandy 
loam about 5 inches thick. The underlying material is 
white, calcareous very fine sandy loam. At a depth of 18 
inches is white, calcareous, weakly cemented sandstone. 
Sandstone fragments are in all horizons above the 
bedrock. In some places the soil is eroded and the light- 
colored underlying material is at the surface. 


Box Butte County, Nebraska 


Included with this unit in mapping are small areas of 
Rosebud and Craft soils and outcrops of sandstone 
bedrock. Rosebud soils are finer in texture than the 
Oglala and Canyon soils, are moderately deep over soft 
sandstone, and are on both broad ridgetops and the 
lower part of side slopes. Craft soils are stratified and on 
narrow bottom lands. The sandstone outcrop is on short 
breaks or side slopes. These inclusions make up about 
10 to 15 percent of the unit. 

Permeability of the Oglala and Canyon soils is 
moderate. The available water capacity is high in the 
Oglala soil and very low in the Canyon soil. Runoff is 
medium on both soils. The water intake rate for irrigation 
is moderate. The Oglala soil is moderately low in organic 
matter content and high in natural fertility. The Ganyon 
soil is low in organic matter content and natural fertility. 
Both soils have good tilth and can be tilled throughout a 
fairly wide range in moisture content. 

About one-half of the acreage of these soils is farmed. 
Both dryland farming and sprinkler irrigation are 
practiced, The remaining areas are mainly in native 
grass. 

If used for dryland farming, these soils are poorly 
suited to winter wheat, introduced grasses, and legumes. 
Soil blowing and water erosion are hazards if the surface 
is not adequately protected by crops or crop residue. 
Conservation tillage practices, such as stubble mulching 
and eco-fallow, help conserve soil moisture and also 
help prevent soi! blowing and water erosion. Terraces 
help prevent water erosion, but are generally difficult to 
construct because of the uneven slopes and because of 
the shallowness to bedrock in areas of the Canyon soil. 
Grassed waterways can be used along some intermittent 
drainageways to prevent gullying. Summer fallow 
conserves moisture for use by crops during the following 
growing season. 

If irrigated, these soils are poorly suited to corn, sugar 
beets, field beans, introduced grasses, and alfalfa. These 
soils are generally not suited to a gravity irrigation 
system because a large amount of land shaping is 
needed and the Canyon soil is shallow. Conservation 
tillage practices, such as eco-fallow and no-till, keep 
crop residue on the surface and thereby help prevent 
both soil blowing and water erosion. The crop residue 
helps maintain and improve the organic matter content 
and fertility and increases water infiltration. Water 
erosion is a hazard if the rate at which water is applied 
exceeds the moderate intake rate of the soils. The 
Canyon soil is droughty and is generally not suited to 
cultivated crops because of the limited root zone and the 
low available water capacity. Zinc and phosphate 
fertilizers increase the fertility in severely eroded areas. 

The use of these soils for rangeland is effective in 
controlling soil blowing and water erosion. Overgrazing 
by livestock and untimely haying or improper mowing 
height reduce the protective plant cover and cause 
deterioration of the native grasses. Overgrazing also can 
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result in severe soil loss by water erosion. The range 
can be maintained or improved by proper grazing use, 
timely deferment of grazing or haying, and the use of a 
rotation system under which no range unit is grazed at 
the same time in successive years. Range seeding may 
be needed to stabilize some areas of eroded cropland. 

The Oglala soil is suited to trees and shrubs in 
windbreaks, but the Canyon soil is generally not suitable 
because it is shallow. An onsite investigation is needed 
before a windbreak is planned or planted. Adapted 
species generally show fair growth and survival on the 
Oglala soil if competing vegetation is controlled or 
removed. This can be accomplished by timely cultivation 
or careful application of appropriate herbicides between 
the tree rows and by hand hoeing or rototilling in the 
row. Drought is the principal hazard when trees are 
planted, and supplemental watering may be needed. 
Planting trees on the contour can help control water 
erosion. 

Onsite investigation of these areas is needed before 
buildings sites are planned on these soils. The use of 
these soils for sanitary facilities is limited by the depth to 
bedrock and moderate permeability. In areas of the 
Oglala soil, these limitations can generally be overcome 
by increasing the size of the absorption field. Sewage 
lagoons can also be constructed in areas of the Oglala 
soil if the bottom of the lagoon is sealed to prevent 
seepage. Grading is also required to modify the slope 
and shape the lagoon. The Canyon soil is generally not 
suited to sanitary facilities because it is shallow to 
bedrock. The Oglala soil is suited to use as sites for 
dwellings that are designed to complement the slope. In 
areas of the Canyon soil, the soft bedrock needs to be 
excavated for construction of dwellings with basements 
or for buildings that have deep foundations. Damage to 
roads and streets by frost action can be reduced by 
providing good surface drainage and by using a gravel 
moisture barrier in the subgrade. Crowning the road by 
grading and constructing adequate side ditches help to 
provide the needed surface drainage. If roads are 
constructed in the areas of the Canyon soil, the soft 
bedrock needs to be excavated. 

These soils are assigned to capability units IVe-1, 
dryland, and IVe-6, irrigated. The Oglala soil is in the 
Silty range site, and the Canyon soil is in the Shallow 
Limy range site. The Oglala soil is in windbreak suitability 
group 3, and the Canyon soil is in windbreak suitability 
group 10. 


OtF—Oglala-Canyon very fine sandy loams, 9 to 30 
percent slopes. This map unit consists of deep and 
shallow, moderately steep and steep, well drained soils 
on uplands. The Oglala soil is on the lower part of side 
slopes, and the Canyon soil is on convex ridgetops and 
the upper part of side slopes. This unit is generally 
dissected by small drainageways. Areas of this complex 
range from 10 to 500 acres. This unit ranges from 40 to 
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55 percent deep Oglala soil and from 30 to 40 percent 
shallow Canyon soil. The areas of the Oglala soil and 
the areas of the Canyon soil are so intermingled or so 
small that they could not be shown separately at the 
scale selected for mapping. 

Typically, the Oglala soil has a surface layer of grayish 
brown, very friable very fine sandy loam about 7 inches 
thick. The next layer is grayish brown, very friable very 
fine sandy loam about 8 inches thick. The underlying 
material is pale brown and light gray, calcareous very 
fine sandy loam. At a depth of about 55 inches is white, 
weakly cemented, limy sandstone. In some areas the 
surface layer is less than 4 inches thick, and in places it 
is fine sandy loam. In some places the layer below the 
surface layer is not present, and the depth to the 
underlying material is less than 15 inches. 

Typically, the Canyon soil has a surface layer of 
grayish brown, very friable, calcareous very fine sandy 
loam about 3 inches thick. The next layer is light 
brownish gray, very friable, calcareous very fine sandy 
loam about 5 inches thick. The underlying material is 
light gray, calcareous very fine sandy loam. At a depth of 
about 15 inches is white, weakly cemented, limy 
sandstone. In places the soil is severely eroded, leaving 
the lighter colored underlying material at the surface. 
Sandstone rock fragments are in all horizons above the 
bedrock. 

Included with this unit in mapping are small areas of 
Rosebud and Craft soils and Rock outcrop. Rosebud 
Soils have more silt and clay above the bedrock, are 
moderately deep over soft sandstone, and are on the 
lower part of side slopes. Craft soils are stratified and on 
narrow bottom lands. Rock outcrop is on short, steep 
breaks. These inclusions make up about 10 to 15 
percent of the unit. 

Permeability in the Oglala and Canyon soils is 
moderate. The available water capacity is high in the 
Oglala soil and very low in the Canyon soil. Runoff is 
rapid. The organic matter content is moderately low in 
the Oglala soil and low in the Canyon soil. Natural 
fertility is high in the Oglala soil and low in the Canyon 
Soil. Root development is restricted by the underlying 
sandstone in the Canyon soil. 

Nearly all of the acreage of these soils is in native 
grass and is used for rangeland. A few small areas are 
used for dryland farming because they are in fields 
dominated by soils that are suitable for that use. 

These soils are generally not suited to farming, either 
dryland or irrigated, mainly because of the steep slope. 

These soils are suited to rangeland use, which is 
effective in controlling soil blowing and water erosion. 
Overgrazing by livestock reduces the protective plant 
Cover and causes deterioration of the native plants. The 
range can be maintained or improved by proper grazing 
use, timely deferment of grazing, and the use of a rotation 
System under which no range unit is grazed at the same 
time in successive years. 
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These soils are generally not suited to trees or shrubs 
in windbreaks because of slope and because of the very 
low available water capacity of the shallow Canyon soil. 

An onsite investigation is needed before building sites 
are planned. These soils are generally not suitable for 
sanitary facilities because of slope and because of the 
shallowness to bedrock in the Canyon soil. If dwellings 
are constructed, they should be designed to complement 
the slope or the site should be graded. In addition, in 
areas of the Canyon soil, the soft bedrock needs to be 
excavated for construction of dwellings with basements 
or for buildings with deep foundations. Damage to roads 
by frost action in areas of the Oglala soil can be reduced 
by providing good surface drainage. Crowning the road 
by grading and constructing adequate side ditches help 
to provide the needed surface drainage. In areas of the 
Canyon soil, the soft bedrock needs to be excavated if 
roads are constructed. In addition, cuts and fills are 
generally needed to provide the proper gradient for 
roads in this unit. 

These soils are assigned to capability unit Vie-1, 
dryland, and to the windbreak suitability group 10. The 
Oglala soil is in the Silty range site, and the Canyon soil 
is in the Shallow Limy range site. 


Rh—Richtield loam, 0 to 1 percent slopes. This 
deep, nearly level, well drained soil is on low-lying 
uplands. it formed in loess. Areas range from 10 to 
1,500 acres. 

Typically, the surface layer is grayish brown, friable 
loam about 8 inches thick. The subsoil is grayish brown, 
firm silty clay loam in the upper part and pale brown, 
firm, calcareous silty clay loam in the lower part. It is 
about 18 inches thick. The underlying material to a depth 
of 60 inches or more is pale brown, calcareous loam. In 
Some places the subsoil has less clay, and in some 
areas it is clay loam. Also, in places the surface layer is 
very fine sandy loam or fine sandy loam. 

Included with this soil in mapping are small areas of 
Duroc soils. Duroc soils have less clay in the surface 
layer and the layer below that, have a thicker and darker 
surface layer, and are on a lower part of the landscape ` 
than the Richfield soil. Also, included are small areas 
where land leveling has exposed the lighter colored 
subsoil. The inclusions make up about 10 percent of the 
unit. 

Permeability of this Richfield soil is moderately slow, 
and the available water capacity is high. Runoff is slow. 
The water intake rate for irrigation is moderately low. The 
organic matter content is moderate, and natural fertility is 
high. Tilth is good, except in areas where deep plowing 
and land leveling have brought part of the subsoil to the 
surface. 

Nearly all of the acreage of this soil is farmed, and 
most of this is irrigated. The few remaining areas are in 
native grass, and these are generally near farmsteads. 
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If used for dryland farming, this soil is suited to winter 
wheat, alfalfa, and introduced grasses. Soil blowing is a 
hazard if the surface is not adequately protected by 
crops or crop residue. Conservation tillage practices, 
such as stubble mulching and eco-fallow, leave the crop 
residue on the surface and thereby help prevent soil 
blowing as well as conserve soil moisture. Returning 
crop residue to the soil helps maintain the organic matter 
content, fertility, and tilth of the soil and increases water 
infiltration. Summer fallow stores moisture for use during 
the following growing season. Wind stripcropping helps 
control soil blowing. 

If irrigated, this soil is suited to sugar beets, corn, field 
beans, wheat, alfalfa, potatoes, and introduced grasses. 
This soil is suited to both sprinkler and gravity types of 
irrigation systems. Conservation tillage practices, such as 
eco-fallow and no-till, leave crop residue on the surface 
and help contro! soil blowing. The rate at which irrigation 
water is applied should not exceed the moderately low 
intake rate of the soil. Land leveling for a gravity system 
improves surface drainage and provides a proper grade 
for uniform distribution of water. Deep chiseling improves 
infiltration of water into the soil. Maximum production can 
be obtained by using fertilizers, high plant population, 
and efficient irrigation that controls the amount and time 
of water application. 

This soil is suited to use as rangeland. Overgrazing by 
livestock and untimely haying or improper mowing height 
reduce the protective plant cover and cause 
deterioration of the native plants. The range can be 
maintained or improved by proper grazing use, timely 
deferment of grazing or haying, and the use of a rotation 
system under which no range unit is grazed at the same 
time in successive years. 

This soil generally provides a good site for trees and 
shrubs in windbreaks. The survival rate and growth rate 
are good. Competing vegetation can be controlled by 
timely cultivation. Careful applications of appropriate 
herbicides or rototilling can be used in the tree rows. 
Drought is a hazard for seedlings, and supplemental 
watering may be needed. 

The use of this soil for septic tank absorption fields is 
limited by moderately slow permeability. This limitation 
can generally be overcome by increasing the size of the 
absorption field. This soil is generally suited to use for 
sewage lagoons. Foundations for buildings need to be 
strengthened and backfilled with coarse materials to 
prevent damage from shrinking and swelling of the soil. 
Roads and streets need to be designed so that the 
surface pavement and subbase are thick enough to 
compensate for the low strength of the soil material. 
Coarser grained material for subgrade or base material 
can be used to ensure better performance. 

This soil is assigned to capability units llc-1, dryland, 
and l-4, irrigated, and to the Silty range site and 
windbreak suitability group 3. 
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RkG—Rock outcrop-Tassel complex, 11 to 60 
percent slopes. This map unit is a complex of a shallow 
soil and areas where bedrock is at the surface. The 
slope is moderately steep to very steep. The Tassel soils 
are somewhat excessively drained. This unit is on breaks 
and side slopes of the uplands that are deeply dissected 
by drainageways. Areas of this complex range from 5 to 
150 acres, This unit ranges from 50 to 60 percent 
outcrops of sandstone bedrock and from 30 to 45 
percent Tassel soils. The Tassel soils are generally on 
the lower part of side slopes, and the Rock outcrop 
generally is on the narrow ridges and upper part of side 
slopes. The areas of Tassel soils and Rock outcrop are 
so intermingled or so small that they could not be shown 
separately at the scale selected for mapping. 

Rock outcrop is light gray or white, hard, limy 
sandstone that is exposed at the surface or is covered 
by less than 6 inches of soil material. Most areas of 
Rock outcrop are devoid or nearly devoid of vegetation. 

Typically, the Tassel soils have a surface layer of 
grayish brown, very friable, calcareous loamy very fine 
sand about 3 inches thick. The underlying material is 
light brownish gray, calcareous loamy very fine sand. At 
a depth of 12 inches is white, weakly cemented, jimy 
sandstone. Fragments of sandstone are in all horizons 
above the bedrock. In a few places the surface layer and 
underlying material are loamy fine sand or very fine 
sand. 

Included with this unit in mapping are smail areas of 
Busher and Valent soils. Busher soils are 40 to 60 
inches deep to bedrock and are on foot slopes below 
the major soils and above the unit on ridges. Valent soils 
are deep and sandy and on foot slopes below the major 
soils, The included soils make up about 5 to 10 percent 
of the unit. 

Permeability is moderately rapid in the Tassel soils. 
The available water capacity is very low. Runoff is very 
rapid. The organic matter content and natural fertility are 
low. Plant root development is very restricted in this 
shallow soil. 

All of the acreage of these soils is in native grass and 
is used for range. Most areas support only a fair amount 
of vegetation. 

This map unit is not suited to farming, either dryland or 
irrigated, because of the steepness of the slope and the 
nearness of the bedrock to the surface. This unit also is 
not suited to trees or shrubs in windbreaks. 

The use of the soils in this unit for rangeland is the 
most effective way to control soil blowing and water 
erosion. Overgrazing by livestock reduces the protective 
plant cover and causes deterioration of the native plants. 
Proper grazing use, timely deferment of grazing, and the 
use of a rotation system under which no range unit is 
grazed at the same time in successive years help keep 
the natural vegetation in the best condition possible on 
these slopes. 
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The soils in this unit are generally not suited to use as 
septic tank absorption fields and as a site for dwellings 
because of the steepness of slope and the shallowness 
to bedrock. A suitable alternate site is needed. If roads 
cross areas of this unit, the soft bedrock needs to be 
excavated. Cuts and fills are also needed to provide a 
suitable grade for roads. 

This unit is assigned to capability unit Vils-3, dryland, 
and to windbreak suitability group 10. Rock outcrop is 
not assigned to a range site. The Tassel soils are in the 
Shallow Limy range site. 


Ro-—Rosebud loam, 0 to 1 percent slopes. This soil 
is moderately deep, nearly level, and well drained. It is 
on broad divides and tableiands of the uplands. Small 
fragments of sandstone are scattered over the surface in 
many areas. Areas range from 5 to 500 acres. 

Typically, the surface layer is dark grayish brown, 
friable loam about 6 inches thick. The subsoil is about 17 
inches thick. It is grayish brown, firm clay loam in the 
upper part and pale brown, friable toam in the lower part. 
The underlying material is pale brown, calcareous sandy 
loam. At a depth of about 31 inches is white, weakly 
cemented, limy sandstone. In a few places the surface 
layer is very fine sandy loam, and in some areas it is 
less than 6 inches thick because of land leveling. Also, 
in places the subsoil has less clay. 

Included with this soil in mapping are small areas of 
Alliance, Canyon, Creighton, and Scott Variant soils. 
Canyon soils are 8 to 20 inches deep to sandstone 
bedrock and are slightly higher on the landscape than 
the Rosebud soil. Alliance soils are 40 to 60 inches deep 
to bedrock and are generally lower on the landscape. 
Creighton soils have less clay and more sand in the 
subsoil, are 60 inches deep or deeper to bedrock, and 
are lower on the landscape. Scott Variant soils are finer 
in texture and are in depressions. The included soils 
make up about 10 to 15 percent of the unit. 

Permeability of this Rosebud soil is moderate, and the 
available water capacity is moderate. Runoff is slow. The 
water intake rate for irrigation is moderate. The organic 
matter content is moderate, and natural fertility is high. 
Tilth is good. 

Most of the acreage of this soil is farmed. The 
remaining areas, generally small areas near farmsteads, 
are in native grass. About one-half of the cultivated 
areas are used for dryland farming, and the rest are 
irrigated. 

If used for dryland farming, this soil is suited to winter 
wheat, introduced grasses, and alfalfa. Conservation 
tillage practices, such as stubble mulching and eco- 
fallow, help to conserve soil moisture and also help 
prevent serious soil blowing. Conserving the available 
moisture is important in this soil because the available 
water capacity is moderate. The crop residue helps 
maintain the organic matter content and tilth. Wind 
stripcropping helps control soil blowing. Summer fallow 
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stores moisture for use during the following growing 
season. 

If irrigated, this soil is suited to corn, field beans, sugar 
beets, small grains, potatoes, alfalfa, and introduced 
grasses. Soil blowing is the principal hazard. 
Conservation tillage practices, such as eco-fallow and 
no-till, Keep crop residue on the surface and reduce soil 
blowing. Returning crop residue to the soil increases 
infiltration of water, especially in areas that have been 
disturbed during land leveling operations. If land ieveling 
is needed for a gravity system, care should be taken not 
to expose the underlying bedrock. The rate of application 
of irrigation water needs to be light and frequent 
because of the moderate available water capacity and 
should not exceed the intake rate of the soil. Both 
sprinkler and gravity types of irrigation systems are 
suitable. 

The use of this soil for rangeland is effective in 
controlling soil blowing. Overgrazing by livestock and 
untimely haying or improper mowing height reduce the 
protective plant cover and cause deterioration of the 
native plants. The range can be maintained or improved 
by proper grazing use, timely deferment of grazing or 
haying, and the use of a rotation system under which no 
range unit is grazed at the same time in successive 
years. 

This soil provides a fair site for trees and shrubs in 
windbreaks. Adapted species show fair survival and 
growth. Competing vegetation can be controlled by 
cultivation between the tree rows and by hand hoeing, 
rototilling, or use of appropriate herbicides in the row. 
The main limitations are the restricted rooting depth and 
the moderate available water capacity of the soil. Lack 
of adequate rainfall is a concern, especially with young 
trees. Supplemental watering can provide additional 
moisture during periods of insufficient rainfail. 

The use of this soil for septic tank absorption fields is 
limited by the depth to bedrock. Increasing the size of 
the absorption field generally overcomes this limitation. 
Sewage lagoons can be constructed in areas of this soil 
if the bottom of the lagoon is sealed to prevent seepage. 
This soil is generally suited to use as a site for dwellings 
without basements. The soft bedrock needs to be 
excavated for construction of dwellings with basements 
or for buildings that have deep foundations. Damage to 
roads and streets by frost action can be reduced by 
providing good surface drainage. Crowning the road by 
grading and constructing adequate side ditches help to 
provide the needed surface drainage. 

This soil is assigned to capability units llc-1, dryland, 
and l-7, irrigated, and to the Silty range site and 
windbreak suitability group 6R. 


RoB—Rosebud loam, 1 to 3 percent slopes. This 
moderately deep, very gently sloping, well drained soil is 
on slightly convex ridgetops and tablelands of the 
uplands. Small fragments of sandstone are commonly 
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scattered on the surface. Areas range from 5 to about 
600 acres. 

Typically, the surface layer is dark grayish brown, 
friable loam about 7 inches thick. The subsoil is about 17 
inches thick. The upper part is grayish brown, firm clay 
loam, and the lower part is light brownish gray, friable 
loam. The underlying material is light gray, calcareous 
very fine sandy loam that has many small sandstone 
fragments. At a depth of about 35 inches is white, 
weakly cemented, limy sandstone. In some places the 
surface layer is less than 4 inches thick because of 
erosion or land leveling. In a few areas the surface layer 
is very fine sandy loam. Also, in some places the subsoil 
is silt loam or very fine sandy loam. 

Included with this soil in mapping are small areas of 
Alliance, Canyon, and Creighton soils. Alliance soils are 
40 to 60 inches deep to soft, limy sandstone. Canyon 
soils are 8 to 20 inches deep to soft, limy sandstone and 
are generally higher on the landscape than the Rosebud 
soil. Creighton soils have less silt and clay in the subsoil 
and are underlain by soft, limy sandstone below a depth 
of 60 inches. The included soils make up about 10 to 15 
percent of the unit. 

Permeability of this Rosebud soil is moderate, and the 
available water capacity is moderate. Runoff is slow. The 
water intake rate for irrigation is moderate. The organic 
matter content is moderate, and natural fertility is high. 
The surface layer is generally easily tilled. 

Most of the acreage of this soil is dryfarmed; some 
areas are irrigated. A few areas are in native grass and 
are used for grazing. 

if used for dryland farming, this soil is suited to winter 
wheat, introduced grasses, and alfaifa. Inadequate 
summer rainfall commonly limits the growth and 
selection of cultivated crops. Soil blowing is the principal 
hazard on unprotected surfaces. Water erosion is a 
minor hazard. Conservation tillage practices, such as 
stubble mulching and eco-fallow, leave the crop residue 
on the surface and thereby help conserve needed soil 
moisture and contro! soil blowing. Returning crop residue 
to the soil helps maintain the organic matter content and 
soil tilth, Wind stripcropping helps prevent soil blowing. 
Summer fallow stores moisture for use during the next 
growing season. 

If irrigated, this soil is suited to sugar beets, field 
beans, small grains, corn, potatoes, alfalfa, and 
introduced grasses. This soil is suited to both sprinkler 
and gravity types of irrigation systems. Conservation 
tillage practices, such as no-till and eco-fallow, leave 
crop residue on the surface and help control soil blowing 
and water erosion. Returning crop residue to the soil 
helps maintain soil tilth and the organic matter content 
and also increases infiltration of water. Contouring is 
used in combination with gradient terracing for the 
proper use of a gravity irrigation system. Irrigation 
systems need to be designed so that the rate at which 
water is applied does not exceed the moderate water 
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intake rate of the soil. Application of irrigation water 
needs to be frequent because of the moderate available 
water capacity of the soil. 

The use of this soil for rangeland is effective in 
controlling soil blowing and water erosion. Overgrazing 
by livestock and untimely haying or improper mowing 
height reduce the protective plant cover and cause 
deterioration of the native plants. Overgrazing also can 
result in soil loss by water erosion. The range can be 
maintained or improved by proper grazing use, timely 
deferment of grazing or haying, and the use of a rotation 
system under which no range unit is grazed at the same 
time in successive years. 

This soil provides a fair site for trees and shrubs in 
windbreaks. Adapted species show fair growth and 
survival. The principal limitations are the restricted 
rooting depth and the moderate available water capacity. 
Soil blowing and drought are also hazards. Supplemental 
watering may be needed. Planting a cover crop between 
the tree rows helps control soil blowing. Competing 
vegetation in the row needs to be controlled by 
rototilling, hoeing by hand, or careful use of selected 
herbicides. 

The use of this soil for septic tank absorption fields is 
limited by depth to bedrock. Increasing the size of the 
absorption field generally overcomes this limitation. 
Sewage lagoons can be constructed in areas of this soil 
if the bottom of the lagoon is sealed to prevent seepage. 
This soil is generally suited to use as a site for dwellings 
without basements. The soft bedrock needs to be 
excavated for construction of dwellings with basements 
or for buildings that have deep foundations. Damage to 
roads and streets by frost action can be reduced by 
providing good surface drainage. Crowning the road by 
grading and constructing adequate side ditches help to 
provide the needed surface drainage. 

This soil is assigned to capability units Ille-1, dryland, 
and lle-7, irrigated, and to the Silty range site and 
windbreak suitability group 6R. 


RsD—Rosebud-Canyon complex, 3 to 9 percent 
slopes. This map unit consists of moderately deep and 
shallow, gently and strongly sloping, well drained soils. 
These soils are on ridgetops and also on side slopes 
along drainageways of the uplands. Many areas are long 
and narrow and range from 5 to about 600 acres. The 
unit ranges from 45 to 60 percent moderately deep 
Rosebud soils and from 25 to 40 percent shallow 
Ganyon soils. The Rosebud soils are on the broader 
ridges and the lower parts of side slopes. The Canyon 
soils are on the narrow, convex ridges, on knolls, and on 
the upper part of side slopes! (fig. 8] The areas of these 
soils are so intermingled or so small that they could not 
be shown separately at the scale selected for mapping. 

Typically, the Rosebud soils have a surface layer of 
dark grayish brown, friable loam about 7 inches thick. 
The subsoil is about 13 inches thick. The upper part is 
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Figure 8.—Early growth of winter wheat on Rosebud-Canyon complex, 3 to 9 percent slopes. The light-colored areas are the Canyon soils. 


grayish brown, friable clay loam, and the lower part is 
pale brown, friable loam. The underlying material is light 
gray, calcareous loam and very fine sandy loam. At a 
depth of 34 inches is white, weakly cemented, limy 
sandstone. Small fragments of sandstone are scattered 
throughout the profile. In some areas the surface layer is 
very fine sandy loam. In some places it is less than 4 
inches thick, mainly because of erosion. In places the 
subsoil is very fine sandy loam. In a few places the 
underlying material is loamy fine sand or fine sandy 
loam. In some areas the soil is very gently sloping. 

Typically, the Canyon soils have a surface layer of 
grayish brown, friable, calcareous very fine sandy loam 
about 6 inches thick. The next layer is light brownish 
gray, friable, calcareous very fine sandy loam about 4 
inches thick. The underlying material is white, calcareous 
very fine sandy loam. At a depth of 18 inches is white, 
weakly cemented sandstone. Small fragments of 
sandstone are scattered throughout the profile. In some 
places the surface layer is fine sandy loam. Erosion has 
caused light-colored underlying material to be exposed 
at the surface in some areas. Also, in a few places the 
underlying material is fine sandy loam. 

Included with this unit in mapping are small areas of 
Craft, Oglala, and Duroc soils and Rock outcrop. Craft 


soils are along very narrow bottom lands of 
drainageways. They are stratified and are at least 60 
inches deep to bedrock. Oglala soils, which are on the 
lower part of side slopes, are 40 to 60 inches deep to 
bedrock. Duroc soils are lower on the landscape than 
Rosebud and Canyon soils. They have a surface soil that 
is over 20 inches thick, and they are no less than 60 
inches deep to bedrock. Rock outcrop is on breaks of 
side slopes and convex knolls. The included areas make 
up about 10 to 15 percent of the unit. 

Permeability is moderate in both the Rosebud and 
Canyon soils. The available water capacity is moderate 
in the Rosebud soils and very low in the Canyon soils. 
Runoff is medium. The water intake rate for irrigation is 
moderate. The organic matter content in the Rosebud 
soils is moderate, and natural fertility is high. The 
Canyon soils have low organic matter content and low 
natural fertility. Both soils have good tilth, except in 
areas of the Canyon soils where rock fragments are 
numerous in the surface layer. 

More than one-half the acreage of these soils is 
farmed. Most of these areas are used for dryland 
farming; some are irrigated. The remaining areas are 
mainly in native grass and are used for grazing. 
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If used for dryland farming, these soils are poorly 
suited to winter wheat, alfalfa, and introduced grasses. 
The principal hazard is water erosion. The restricted root 
zone, low fertility, and low available water capacity in the 
Canyon soils limit crop production. Conservation tillage 
practices, such as stubble mulching and eco-fallow, help 
conserve moisture and prevent serious water erosion 
and soil blowing. These soils are suited to terraces and 
grassed waterways, but terraces may be difficult to 
construct because of the underlying bedrock. Returning 
crop residue to the soil helps maintain the organic matter 
content and tilth. Wind stripcropping helps control soil 
blowing. Summer fallow stores moisture for use during 
the following growing season. 

It irrigated, these soils are poorly suited to potatoes, 
corn, sugar beets, alfalfa, and introduced grasses. These 
soils are best suited to sprinkler irrigation. Water erosion 
is a severe hazard on cultivated fields. A gravity system 
is generally not suitable on this unit, because land 
shaping is needed and bedrock is close to the surface. 
Conservation tillage practices, such as no-till and eco- 
fallow, which leave crop residue on the surface, help 
control water erosion and soil blowing. Returning crop 
residue to the soil increases the rate of water infiltration 
and maintains the organic matter content and fertility. 
These soils are somewhat droughty because they have a 
limited root zone and moderate or very low available 
water capacity. Timely and adequate applications of 
water can help overcome these limitations. Use of 
commercial fertilizers helps to improve fertility. Erosion in 
wheel track ruts is a problem when irrigating by the 
center-pivot system. The irrigation system needs to be 
designed so that the rate at which water is applied does 
not exceed the moderate intake rate of these soils. 

The use of these soils for rangeland is effective in 
controlling soil blowing and water erosion. Overgrazing 
by livestock and untimely haying or improper mowing 
height reduce the protective plant cover and cause 
deterioration of the native plants. Overgrazing also can 
result in severe soil loss by water erosion. The range 
can be maintained or improved by proper grazing use, 
timely deferment from grazing or haying, and the use of 
a rotation system under which no range unit is grazed at 
the same time in successive years. Range seeding may 
be needed in some areas of eroded cropland to help 
stabilize the soil. 

Onsite investigation is needed before windbreaks are 
planned. The Rosebud soils provide a fair site for 
planting trees and shrubs in windbreaks, but the Canyon 
soils are not suitable for windbreak plantings because of 
their shallowness to bedrock. The main limitations in the 
Rosebud soils are the restricted rooting depth and the 
moderate available water capacity. Seedlings generally 
survive and grow if competing vegetation is controlled. A 
cover crop or cultivation between the tree rows can 
control the undesirable vegetation. Careful use of 
selected herbicides or rototilling also can be used in the 
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tree rows. Drought is a hazard, especially for young 
trees, and supplemental watering may be needed. 

Onsite investigation is needed before building sites are 
planned. Septic tank absorption fields generally function 
in areas of the Rosebud soils if the absorption field is 
larger than normal. The Canyon soils are generally not 
Suited to use as absorption fields. Sewage lagoons can 
be constructed in areas of the Rosebud soils if, after 
excavation of the bedrock, the bottom of the lagoon is 
sealed to prevent seepage. The soft bedrock beneath 
both soils needs to be excavated for construction of 
dwellings with basements or for buildings that have deep 
foundations. In areas of the Rosebud soils, damage to 
roads by frost action can be reduced by providing good 
surface drainage. Crowning the road by grading and 
constructing adequate side ditches help to provide the 
needed surface drainage. The soft bedrock needs to be 
excavated in areas of both the Rosebud and Canyon 
soils if these soils are used as sites for roads. 

These soils are assigned to capability units IVe-1, 
dryland, and IVe-7, irrigated. Rosebud soils are in the 
Silty range site, and Canyon soils are in the Shallow 
Limy range site. Rosebud soils are in windbreak 
suitability group 6R, and Canyon soils are in windbreak 
suitability group 10. 


RsF—Rosebud-Canyon complex, 9 to 30 percent 
slopes. This map unit consists of moderately deep and 
shallow, moderately steep and steep, well drained soils. 
These soils are on ridgetops and side slopes along 
drainageways of the uplands. These areas are generally 
dissected by small drainageways. Many areas of this 
complex are long and narrow and range from 5 to about 
500 acres. This unit ranges from 40 to 55 percent 
moderately deep Rosebud soils and from 30 to 45 
percent shallow Canyon soils. Rosebud soils are on the 
lower part of side slopes, and the Canyon soils are on 
convex ridgetops and the upper part of side slopes. The 
areas of the Rosebud soils and the areas of the Canyon 
soils are so intermingled or so small that they could not 
be shown separately at the scale selected for mapping. 

Typically, the Rosebud soils have a surface layer of 
grayish brown, friable loam about 7 inches thick. The 
subsoil is about 13 inches thick. The upper part is brown, 
friable clay loam, and the lower part is light gray, friable, 
calcareous loam. The underlying material is light gray, 
calcareous very fine sandy loam. At a depth of about 37 
inches is white, weakly cemented, limy sandstone. Small 
fragments of soft limestone are scattered in all horizons 
above the bedrock. In some areas the surface layer is 
less than 4 inches thick because of erosion. Also, in 
places the surface layer is very fine sandy loam. The 
underlying material in a few areas is fine sandy loam. 
Also, in some areas the subsoil is very fine sandy loam. 

Typically, the Canyon soils have a surface layer of 
dark grayish brown, very friable, calcareous very fine 
sandy loam about 3 inches thick. The next layer is 
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grayish brown, friable, calcareous very fine sandy loam 
about 3 inches thick. The underlying material is light 
gray, calcareous very fine sandy loam. At a depth of 
about 12 inches is white, weakly cemented, limy 
sandstone. In some areas the light-colored underlying 
material is at the surface because of erosion. Also, in a 
few places the underlying material is sandy loam. 

Included with this unit in mapping are small areas of 
Craft, Oglala, Duroc, and Norrest soils and outcrops of 
sandstone bedrock. Craft soils are stratified and on 
narrow bottom lands along drainageways. Oglala soils 
are 40 to 60 inches deep to sandstone and are on the 
lower part of side slopes. Duroc soils have a surface soil 
over 20 inches thick, are 60 inches deep or deeper to 
bedrock, and are lower on the landscape than the 
Rosebud and Canyon soils. Norrest soils have less fine 
sand in the subsoil than the Rosebud soils and are 
moderately deep over clayey siltstone. Rock outcrop is 
on breaks and ridgetops. These inclusions make up 
about 10 to 15 percent of the unit. 

Permeability of the Rosebud and Canyon soils is 
moderate. The available water capacity is moderate in 
the Rosebud soils and very low in the Canyon soils. 
Runoff is rapid on both soils. The organic matter content 
in the Rosebud soils is moderate, and natural fertility is 
high. The Ganyon soils have low organic matter content 
and natural fertility. 

Most of the acreage of these soils is in native grass 
and is used for grazing. A few small areas are used for 
dryland farming because they are in fields dominated by 
soils suitable for that use. 

These soils are not suited to cultivated crops because 
of the steepness of slope and excessive soil erasion. 

The use of these soils for rangeland is effective in, 
controlling soil blowing and water erosion. Overgrazing 
by livestock reduces the protective plant cover and 
causes deterioration of the native plants. Overgrazing 
also can result in severe soil loss by water erosion. The 
range can be maintained or improved by proper grazing 
use, timely deferment of grazing, and the use of a 
rotation system under which no range unit is grazed at 
the same time in successive years. 

These soils generally are not suited to trees and 
shrubs in windbreaks because of the excessive slope 
and nearness of bedrock to the surface. 

These soils generally are not suitable for use as septic 
tank absorption fields because of the excessive slope 
and because of the shallowness to bedrock in Canyon 
soils. The soft bedrock in both the Rosebud and Canyon 
soils needs to be excavated for construction of dwellings 
with basements or for buildings that have deep 
foundations. In both soils, dwellings and buildings need 
to be properly designed to complement the slope or the 
soil needs to be graded. The soft bedrock needs to be 
excavated in both the Rosebud and Canyon soils if 
roads and streets are constructed. Cuts and fills are also 
needed to provide a suitable grade for roads. 
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These soils are assigned to capability unit Vle-1, 
dryland, and to the windbreak suitability group 10. The 
Rosebud soils are in the Silty range site and the Canyon 
soils are in the Shallow Limy range site. 


SbB—Sarben-Busher loamy very fine sands, 0 to 3 
percent slopes. This map unit consists of deep, well 
drained, nearly level and very gently sloping soils on 
uplands. Areas of this complex range from 5 to about 
1,000 acres. The unit ranges from 45 to 60 percent 
Sarben soil and from 25 to 35 percent Busher soil. The 
Sarben soil is on the slightly convex, higher part of the 
landscape, and the Busher soil is on the side slopes and 
lower part of the landscape. The areas of the Sarben 
soil and the areas of the Busher soil are so intermingled 
or so small that they could not be shown separately at 
the scale selected for mapping. 

Typically, the Sarben soil has a surface layer of 
grayish brown and dark grayish brown, very friable loamy 
very fine sand about 6 inches thick. The next layer is 
brown, very friable toamy very fine sand about 9 inches 
thick. The upper part of the underlying material is pale 
brown foamy very fine sand, and the lower part to a 
depth of 60 inches or more is light gray, calcareous 
loamy very fine sand. in some places the soil is very fine 
sandy loam throughout the profile. Also, in some areas 
the surface layer is darker and thicker. In a few places 
free carbonates are in the upper 10 inches. 

Typically, the Busher soil has a surface layer of 
grayish brown, very friable loamy very fine sand about 3 
inches thick. The subsoil is grayish brown, very friable 
loamy very fine sand about 15 inches thick. The 
underlying materiai is light brownish gray loamy very fine 
sand that is calcareous in the lower part. Below a depth 
of 40 inches is white, weakly cemented, limy sandstone. 
in some areas the soil is very fine sandy loam 
throughout the profile. 

Included with these soils in mapping are small areas of 
Tassel, Valent, and Vetal soils. Tassel soils are 6 to 20 
inches deep to sandstone and are higher on the 
landscape than the Sarben and Busher soils. Valent soils 
are sandy, are 60 inches deep or deeper to bedrock, and 
are on slighty higher parts of the landscape. Vetal soils 
have a surface soil that is over 20 inches thick, are 60 
inches deep or deeper to bedrock, and are in the low 
areas on the landscape. The included soils make up 
about 10 to 15 percent of the unit. 

Permeability of the Sarben and Busher soils is 
moderately rapid, and the available water capacity is 
moderate. Runoff is slow. The water intake rate for 
irrigation is moderately high. The organic matter content 
is low in the Sarben soil and moderately low in the 
Busher soil. Natural fertility is medium in both soils. 
These soils are easily tilled throughout a wide range in 
moisture content. 
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Nearly all of the acreage of these soils is in native 
grass. The remaining areas are used mainly for irrigated 
crops. 

If used for dryland farming, these soils are poorly 
suited to winter wheat, introduced grasses, and alfalfa. 
Soil blowing is a serious hazard where the surface is not 
adequately protected by crops or crop residue. 
Conservation tillage practices, such as stubble mulching 
and eco-fallow, help control soil blowing and conserve 
soil moisture. Use of the crop residue and feedlot 
manure helps maintain and improve the organic matter 
content, fertility, and soil tilth. Wind stripcropping helps 
control soil blowing. Summer fallow can be used to store 
moisture for use during the following growing season. 

If irrigated, these soils are suited to corn, potatoes, 
field beans, small grains, sugar beets, alfalfa, and 
introduced grasses. Soil blowing is the principal hazard. 
Conservation tillage practices, such as eco-fallow and 
no-till, leave crop residue on the surface and thereby 
help control soil blowing and conserve soil moisture. The 
crop residue also improves the organic matter content 
and fertility and increases infiltration of water. A sprinkler 
system is best suited to these soils because the soils 
absorb moisture readily and because land shaping is not 
necessary. Gravity systems are also suitable if the land 
is bench leveled to a proper grade so that water 
movement and intake rate are uniform. If an excessive 
amount of irrigation water is applied, the nutrients can be 
leached to a depth below the root zone. In some areas 
contouring can be used in combination with terracing, if 
sufficient crop residue is maintained on the surface to 
protect the soil from blowing. These soils are low in 
nitrogen and respond well to fertilizers. 

The use of these soils for rangeland is effective in 
controlling soil blowing. Overgrazing by livestock and 
untimely haying or improper mowing height reduce the 
protective cover and cause deterioration of the native 
grasses. Overgrazing can result in severe loss by soil 
blowing and in the creation of small blowouts. The range 
can be maintained or improved by proper grazing use, 
timely deferment of grazing or haying, and the use of a 
rotation system under which no range unit is grazed at 
the same time in successive years. 

These soils provide a good site for trees and shrubs in 
windbreaks. Adapted species show fair growth and 
survival. Soil blowing is the principal hazard, particularly 
to young trees. This can be controlled by maintaining 
strips of sod or cover crops between the tree rows. 
Supplemental watering may be needed for the trees 
during periods of insufficient rainfall. Seedlings generally 
survive and grow if the site has been properly prepared. 
Competing vegetation in the row can be controlled by 
rototilling, hosing by hand, or careful use of selected 
herbicides. 

If the Busher soil is used as septic tank absorption 
fields, mounding with several feet of suitable fill material 
is needed to increase the filtering capacity. The Sarben 
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soil is suited to use as septic tank absorption fields. 
Sewage lagoons need to be lined or sealed to prevent 
seepage in both soils. These soils are generally suited to 
use as sites for dwellings and for roads and streets. 

These soils are assigned to capability units IVe-3, 
dryland, and Ille-8, irrigated, and to the Sandy range site 
and windbreak suitability group 5. 


SbD—Sarben-Busher loamy very fine sands, 3 to 9 
percent slopes. This map unit consists of deep, well 
drained, gently and strongly sloping soils on uplands. 
Areas of this complex range from 5 to about 600 acres. 
The unit ranges from 45 to 60 percent Sarben soil and 
from 25 to 35 percent Busher soil. The Sarben soil is on 
ridgetops and the lower part of side slopes. The Busher 
soil is generally on the upper part of side slopes and on 
short breaks. The areas of the Sarben soil and the areas 
of the Busher soil are so intermingled or so smail that 
they could not be shown separately at the scale selected 
for mapping. 

Typically, the Sarben soil has a surface layer of 
grayish brown, very friable loamy very fine sand about 3 
inches thick. The next layer is grayish brown, very friable 
loamy very fine sand about 9 inches thick. The upper 
part of the underlying material is light brownish gray 
loamy very fine sand. The lower part to a depth of 60 
inches or more is light gray, calcareous very fine sandy 
loam and loamy very fine sand. In some areas this soil is 
very fine sandy foam throughout the profile. Also, in 
some places the surface layer is darker and thicker than 
typical. 

Typically, the Busher soil has a surface layer of 
grayish brown, very friable loamy very fine sand about 3 
inches thick. The subsoil is grayish brown, very friable 
loamy very fine sand about 11 inches thick. The 
underlying material is light gray, calcareous loamy very 
fine sand. At a depth of about 42 inches is light gray, 
weakly cemented, limy sandstone. In some areas this 
soil is very fine sandy loam. In places the underlying 
material is very fine sand. 

Included with these soils in mapping are small areas of 
Tassel and Valent soils. Tassel soils are 8 to 20 inches 
deep to soft sandstone and are on the higher part of 
side slopes and breaks along drainageways. Valent soils 
are sandy and on slightly higher parts of the landscape 
than the Sarben and Busher soils. The included soils 
make up about 10 to 15 percent of the unit. 

Permeability of the Sarben and Busher soils is 
moderately rapid, and the available water capacity is 
moderate. Runoff is slow in both soils. The water intake 
rate for irrigation is moderately high. The organic matter 
content is low in the Sarben soil and moderately low in 
the Busher soil. Natural fertility is medium. These soils 
are easily tilled throughout a wide range in moisture 
content. 
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Nearly all the acreage of these soils is in native grass 
and is used for grazing. A few areas are in irrigated 
crops. 

Under dryland farming, these soils are poorly suited to 
wheat, grasses, and legumes. Soil blowing and water 
erosion are hazards. Such practices as summer fallow 
and stubble mulching are used to build up and conserve 
moisture in the soil and to reduce the hazards of soil 
blowing and water erosion. 

If irrigated, these soils are poorly suited to corn, 
potatoes, sugar beets, field beans, alfalfa, and 
introduced grasses. Scil blowing is a serious hazard if 
the surface is not protected by crops or crop residue. 
Conservation tillage practices, such as stubble mulching 
and eco-fallow, leave crop residue on the surface to help 
contro! soil blowing and to conserve soil moisture. The 
use of crop residue and feedlot manure improves the 
organic matter content and fertility and also increases 
infiltration of water. A sprinkler system is generally the 
best for these soils because of the slope and the 
moderately high intake rate and because little or no land 
shaping is needed. If the center-pivot type of sprinkler 
system is used, erosion in wheel track ruts can be a 
problem when irrigating. The addition of excessive 
amounts of irrigation water can cause loss of nutrients 
by leaching. Careful management of the irrigation water 
is needed. These soils are low in nitrogen, and the crops 
respond well to fertilizer. 

The use of these soils for rangeland is effective in 
controlling soil blowing and water erosion. Overgrazing 
by livestock and untimely haying or improper mowing 
height reduce the protective plant cover and cause 
deterioration of the native plants. Overgrazing can result 
in severe loss by soil blowing and in the creation of 
smail blowouts. The range can be maintained or , 
improved by proper grazing use, timely deferment of 
grazing or haying, and the use of a rotation system 
under which no range unit is grazed at the same time in 
successive years. Range seeding may be needed in 
some areas to stabilize eroded cropland. 

These soils generally provide good sites for trees and 
shrubs in windbreaks. Adapted species show fair growth 
and survival. Drought in summer ànd soil blowing are the 
main hazards. Supplemental watering may be needed, 
especially tor seedlings and young trees. Soil blowing 
can be controlled by maintaining strips of sod or cover 
crops between the tree rows. Competing vegetation in 
the rows can be controlled by timely cultivation with a 
rototiller, by hand hoeing, or by careful use of selected 
herbicides. 

The use of the Busher soil for septic tank absorption 
fields is limited by depth to bedrock. This limitation can 
generally be overcome by increasing the size of the 
absorption field. The Sarben soil is suited to use as 
septic tank absorption fields, but in places land shaping 
may be necessary for its proper operation. Sewage 
lagoons need to be lined or sealed to prevent seepage, 
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and grading is required to modify the slope and shape 
the lagoon. These soils are generally suited to use for 
dwellings, but in places the soil may need to be graded. 
These soils are generally suited to use for roads and 
streets, but in places cuts and fills are needed to provide 
a suitable grade. 

These soils are assigned to capability units IVe-3, 
dryland, and [Ve-8, irrigated, and to the Sandy range site 
and windbreak suitability group 5. 


StB—Satanta fine sandy loam, 0 to 3 percent 
slopes. This soil is deep, nearly level and very gently 
sloping, and well drained. It is on slightly convex 
ridgetops and broad divides of the uplands and on a few 
Stream terraces. Areas range from 5 to about 500 acres. 

Typically, the surface layer is dark grayish brown, very 
friable fine sandy loam about 7 inches thick. The subsoil 
is 24 inches thick. The upper part is grayish brown, very 
friable fine sandy loam; the middle part is grayish brown, 
friabie loam; and the lower part is pale brown, friable, 
calcareous loam. The underlying material to a depth of 
60 inches or more is very pale brown, calcareous loam 
and very fine sandy loam. In some areas the dark 
material making up the surface layer and upper part of 
subsoil is more than 20 inches thick. Also, in places the 
surface layer is loamy fine sand or very fine sandy loam. 
In some areas the lower part of the suboil is clay loam. 

included with this soil in mapping are small areas of 
Busher, Creighton, Jayem, and Keith soils. Busher soils 
have more sand in the subsoil than the Satanta soil and 
are 40 to 60 inches deep to soft sandstone. Creighton 
and Jayem soils have more sand and less clay in the 
subsoil. Jayem soils are on a slightly higher part of the 
landscape. Keith soils have more clay and less sand in 
the subsoil. The included soils make up about 10 to 15 
percent of the unit. 

Permeability of this Satanta soil is moderate, and the 
available water capacity is high. Runoff is slow. The 
water intake rate for irrigation is moderate. The organic 
matter content is moderately low, and natural fertility is 
high. Tilth is good, and the soil can be tilled throughout a 
fairly wide range in moisture content. 

Most of the acreage of this soil is tarmed. Some of 
this acreage is irrigated, but most of it is used for dryland 
farming. The remaining areas are mainly in native grass 
and are used for grazing. 

If used for dryland farming, this soil is suited to winter 
wheat, introduced grasses, and alfalfa. Crop selection 
and growth may bo limited by a low amount of summer 
rainfall. Soil blowing is a serious hazard on soil surfaces 
that are unprotected. Conservation tillage practices, such 
as stubble mulching and eco-fallow, reduce soil blowing 
and conserve needed soil moisture. The crop residue 
also helps maintain the organic matter content, soil tilth, 
and fertility. Wind stripcropping helps control soil 
blowing. Summer fallow conserves moisture for use 
during the following growing season. 
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If irrigated, this soil is suited to corn, sugar beets, 
small grains, field beans, alfalfa, potatoes, and 
introduced grasses. This soil is suited to both the 
sprinkler and gravity types of irrigation systems. Soil 
blowing is the most serious hazard. Conservation tillage 
practices, such as no-till and eco-fallow, leave crop 
residue on the surface and thereby help control soil 
blowing and conserve soil moisture. Crop residue and 
feedlot manure help maintain the fertility, the organic 
matter content, and the tilth of the soil and also improve 
infiltration of water. Some land leveling is needed for 
satisfactory operation of the gravity irrigation system. 
Bench leveling provides a uniform grade for the even 
distribution of water. Contouring can be used in 
combination with terracing. 

The use of this soil for rangeland is effective in 
controlling soil blowing and water erosion. Overgrazing 
by livestock and untimely haying or improper mowing 
height reduce the protective plant cover and cause 
deterioration of the native grasses. Overgrazing can 
result in severe loss by soil blowing. The range can be 
maintained or improved by proper grazing use, timely 
deferment of grazing or haying, and the use of a rotation 
system under which no range unit is grazed at the same 
time in successive years. 

This soil provides a good site for trees and shrubs in 
windbreaks. The growth and survival rates of adapted 
species are fair. Drought and soil blowing are the main 
hazards for seedlings and young trees. Soil blowing can 
be controlled by maintaining strips of sod or cover crops 
between the tree rows. Supplemental water may be 
needed for young trees. Seedlings generally survive and 
grow if the site has been properly prepared and if 
competing vegetation is controlled. This can be done 
either by cultivation between the tree rows, by rototilling, 
or by treatment with an appropriate herbicide. 

This soil is generally suited to use as septic tank 
absorption fields and as a site for dwellings and small 
commercial buildings. Sewage lagoons need to be lined 
or sealed to prevent seepage. Damage to roads and 
streets by frost action can be reduced by providing good 
surface drainage. Crowning the road by grading and 
constructing adequate side ditches help to provide the 
needed surface drainage. 

This soil is assigned to capability units Ille-3, dryland, 
and lle-5, irrigated, and to the Sandy range site and 
windbreak suitability group 5. 


StC 一 Satanta fine sandy loam, 3 to 6 percent 
slopes. This soil is deep, gently sloping, and well 
drained. It is on convex knolls, on side slopes of the 
uplands, and in a few places on stream terraces. Areas 
tange from 5 to about 100 acres. 

Typically, the surface layer is dark grayish brown, very 
friable fine sandy loam about 11 inches thick. The 
subsoil is friable and about 19 inches thick. The upper 
part is grayish brown fine sandy loam, and the lower part 
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is pale brown foam. The underlying material to a depth of 
60 inches or more is light gray, calcareous loam and fine 
sandy loam. In some areas the dark material making up 
the surface layer is more than 20 inches thick. Also, in 
places the plowed layer is loamy fine sand. In some 
areas the lower part of the subsoil is clay loam. In some 
places the lower part of the underlying material is very 
fine sandy loam or loamy fine sand. 

Included with this soil in mapping are small areas of 
Busher, Creighton, Jayem, Keith, and Manter soils. 
Busher soils are 40 to 60 inches deep to soft sandstone 
and have more sand in the control section than the 
Satanta soil. Keith soils have more clay and less sand in 
the subsoil and are lower on the landscape. Creighton, 
Jayem, and Manter soils have more sand and less clay 
in the subsoil and generally are on a slightly higher 
position on the landscape. The included soils make up 
about 10 to 15 percent of the unit. 

Permeability of this Satanta soil is moderate, and the 
available water capacity is high. Runoff is slow. The 
water intake rate for irrigation is moderate. The organic 
matter content is moderately low, and natural fertility is 
high. Tilth is good. This soil can be tilled throughout a 
fairly wide range in moisture content. 

Most of the acreage of this soil is farmed. Most of this 
acreage is dryfarmed; some is irrigated. The remaining 
areas are in native grass and are used for grazing. 

If used for dryland farming, this soil is suited to small 
grains, introduced grasses, and alfalfa. Crop selection 
and growth are limited by the lack of summer rainfall in 
some years. Soil blowing is a serious hazard on soil 
surfaces that are unprotected. Conservation tillage 
practices, such as stubble mulching and eco-fallow, 
reduce soil blowing and conserve needed moisture. The 
crop residue helps maintain the organic matter content, 
tilth, and fertility. Wind stripcropping helps contro! soil 
blowing. Summer fallow conserves moisture for use 
during the following growing season. 

If irrigated, this soil is suited to corn, sugar beets, field 
beans, alfalfa, potatoes, and introduced grasses. This 
soil is well suited to a sprinkler irrigation system because 
no land shaping is needed. Soil blowing is the most 
serious hazard. Conservation tillage practices, which 
leave crop residue on the surface, help control soil 
blowing. The use of crop residue and feedlot manure 
helps maintain soil fertility, the organic matter content, 
and tilth and also increases infiltration of water. Irrigation 
systems need to be designed so that the rate at which 
water is applied does not exceed the moderate water 
intake rate of the soil. This soil can be bench leveled to 
provide a uniform slope. Row crops can be planted on 
the contour if terracing is practiced and if adequate 
amounts of crop residue are kept on the surface. 

The use of this soil for rangeland is effective in 
controlling soil blowing and water erosion. Overgrazing 
by livestock and untimely haying or improper mowing 
height reduce the protective plant cover and cause 
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deterioration of the native plants. Overgrazing can result 
in severe loss by soil blowing. The range can be 
maintained or improved by proper grazing use, timely 
deferment of grazing or haying, and the use of a rotation 
system under which no range unit is grazed at the same 
time in successive years. 

This soil provides a good site for trees and shrubs in 
windbreaks. Adapted species show fair growth and 
survival. Drought in summer and soil blowing are the 
main hazards. Soil blowing can be controlled by 
maintaining strips of sod or cover crops between the 
tree rows. Supplemental watering can supply needed 
moisture during periods of insufficient rainfall. Seedlings 
generally survive and grow if the site has been properly 
prepared and the competing vegetation in the tree row is 
controlled. Undesirable vegetation in the tree row can be 
controlled by hand hoeing, rototilling, or use of 
appropriate herbicides. 

This soil is generally suited to use as septic tank 
absorption fields and as a site for dwellings. Sewage 
lagoons need to be lined or sealed to prevent seepage, 
and some grading is required to modify the slope and 
shape the lagoon. Damage to roads and streets by frost 
action can be reduced by providing good surface 
drainage. Crowning the road by grading and constructing 
adequate side ditches help to provide the needed 
surface drainage. 

This soil is assigned to capability units Ille-3, dryland, 
and Ille-5, irrigated, and to the Sandy range site and 
windbreak suitability group 5. 


StD—Satanta fine sandy loam, 6 to 9 percent 
slopes, This deep, strongly sloping, well drained soil is 
on side slopes and ridges of the uplands and on a few 
Stream terraces. Areas range from 5 to about 50 acres. 

Typically, the surface layer is dark grayish brown, very 
friable fine sandy loam about 8 inches thick. The subsoil 
is about 21 inches thick. It is dark grayish brown, very 
friable fine sandy loam in the upper part; grayish brown, 
friable clay loam in the middle part; and light gray, 
friable, calcareous loam in the lower part. The underlying 
material to a depth of 60 inches or more is light gray, 
calcareous very fine sandy loam, In a few areas the 
surface layer is very fine sandy loam. Also, in places the 
lower part of the underlying material is fine sandy loam 
or loamy fine sand. 

Included with this soil in mapping are small areas of 
Creighton, Jayem, and Manter soils. The Creighton, 
Jayem, and Manter soils have more sand and less silt 
and clay in the subsoil than the Satanta soil. Creighton 
Soils are on the lower parts of the landscape. The 
included soils make up about 10 to 15 percent of the 
unit. 

Permeability of this Satanta soil is moderate, and the 
available water capacity is high. Runoff is medium. The 
water intake rate for irrigation is moderate. The organic 
matter content is moderately low, and natural fertility is 
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high. Tilth is good, and the soil can be tilled throughout a 
wide range in moisture content. 

Most of the acreage of this soil is farmed. Nearly all of 
these areas are used for dryland farming; a few small 
areas are irrigated. The remaining areas are mainly in 
native grass. 

If used for dryland farming, this soil is poorly suited to 
smail grains, introduced grasses, and alfalfa. Soil blowing 
and water erosion are the principal hazards. 
Conservation tillage practices, such as no-till and stubble 
mulching, help prevent both soil blowing and water 
erosion. The use of cover crops is also helpful. The crop 
residue also helps maintain the organic matter content 
and fertility. Wind stripcropping helps control soil 
blowing. Summer fallow conserves moisture for use 
during the following growing season. 

If irrigated, this soil is poorly suited to alfalfa and 
introduced grasses. Conservation tillage practices, such 
as eco-fallow and no-till, keep crop residue on the 
surface and help contro! soil blowing and water erosion. 

The use of this soil for rangeland is effective in 
controlling soil blowing and water erosion. Overgrazing 
by livestock and untimely haying or improper mowing 
height reduce the protective plant cover and cause 
deterioration of the native plants. Overgrazing can result 
in severe loss by soil blowing. The range can be 
maintained or improved by proper grazing use, timely 
deferment of grazing and haying, and the use of a 
rotation system under which no range unit is grazed at 
the same time in successive years. 

This soil provides a good site for trees and shrubs in 
windbreaks. Soil blowing is the principal hazard. The use 
of cover crops or strips of sod between the tree rows 
helps prevent damage from soil blowing. Competing 
weeds and grasses in the row can be controlled by 
rototilling, hoeing by hand, or careful use of selected 
herbicides. Because rainfall is limited, supplemental 
watering may be needed when establishing seedlings 
and young trees. 

This soil is generally suited to use as septic tank 
absorption fields, but in places some grading may be 
necessary for proper operation of the absorption field. If 
sewage lagoons are constructed, extensive grading is 
required to modify the slope and shape the lagoon. Also, 
lagoons need to be lined or sealed to prevent seepage. 
If dwellings are constructed on this soil, they should be 
properly designed to complement the slope or the site 
should be graded. Damage to roads and streets by frost 
action can be reduced by providing good surface 
drainage. Crowning the road by grading and constructing 
adequate side ditches help to provide the needed 
Surface drainage. Cuts and fills are generally needed to 
provide a suitable grade for roads. 

This soil is assigned to capability units |Ve-3, dryland, 
and IVe-5, irrigated, and to the Sandy range site and 
windbreak suitability group 5. 


Box Butte County, Nebraska 


Su 一 Scott Variant loam, 0 to 1 percent slopes. This 
soil is deep, nearly level, and very poorly drained. It is in 
depressions of the uplands and on stream terraces. It is 
occasionally ponded. Areas are roughly circular and 
range from 5 to 200 acres. 

Typically, the surface layer is gray, friable loam about 
6 inches thick. The subsurface layer is light gray, friable 
loam about 3 inches thick. The subsoil is about 13 
inches thick. It is dark gray, very firm clay in the upper 
part and light brownish gray, firm, calcareous silty clay 
loam in the lower part. The underlying material is light 
gray, calcareous silt loam. At a depth of about 41 inches 
is light gray, weakly cemented, limy sandstone. In some 
places the surface layer is silt loam. Also, in a few 
places the soft sandstone or siltstone is not above a 
depth of 5 feet. In some areas the grayish subsurface 
layer has been destroyed by cultivation. In a few places 
the underlying material is clay loam. 

Included with this soil in mapping are small areas of 
Alliance and Duroc soils. Both soils are well drained, 
have less clay in the subsoil, and are higher on the 
landscape than the Scott Variant soil. The included soils 
make up about 5 to 15 percent of the unit. 

Permeability of this Scott Variant soil is very slow, and 
the available water capacity is high. This soil has a 
perched seasonal high water table that ranges from 1 
foot above the surface to 1 foot below, The organic 
matter content is moderately low, and natural fertility is 
medium. Tilth is generally good. 

Most of the acreage of this soil is farmed. Most 
cultivated areas are used for dryland farming; a few are 
irrigated. The remaining areas are mainly in native grass. 

If used for dryland farming, this soil is poorly suited to 
winter wheat, introduced grasses, and alfalfa. Ponding of 
water is the principal hazard. Terraces and diversions on 
nearby higher lying soils reduce the run-in water and 
subsequent crop damage. Conservation tillage practices, 
such as stubble mulching, leave crop residue on the 
surface and help to contral soil blowing during periods 
when the soil is not ponded. The crop residue helps 
maintain the organic matter content, fertility, and tilth of 
the soil and also increases infiltration of water. 

This soil is not suited to irrigation because of 
occasional ponding and lack of adequate outlets in most 
areas. 

The use of this soil for rangeland is effective in 
controlling soil blowing and water erosion. Overgrazing 
by livestock and deposition of silt reduce the protective 
plant cover and cause deterioration of the native plants. 
The range can be maintained or improved by proper 
grazing use and the use of a rotation system under 
which no range unit is grazed at the same time in 
successive years. 

This soil provides a poor site for trees or shrubs in 
windbreaks because excess water ponds on the surface. 
In some places the ponding can be controlled and 
windbreaks can be planted. 
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This soil is generally not suited to use as septic tank 
absorption fields or as a site for buildings because of 
ponding. A suitable alternate site is needed. Sewage 
lagoons need to be constructed on fill material to raise 
the bottom of the lagoon to a sufficient height above the 
ponding level. Constructing roads on suitable, well 
compacted fill material above the ponding level and 
providing adequate side ditches and culverts help protect 
roads from damage by ponding. Also, damage to roads 
and streets by frost action can by reduced by providing 
good surface drainage and by using a gravel moisture 
barrier in the subgrade. 

This soil is assigned to capability unit IVw-2, dryland, 
and to the Clayey Overflow range site and windbreak 
suitability group 10. 


TaF—Tassel loamy very fine sand, 3 to 30 percent 
slopes. This soil is shallow, gently sloping to steep, and 
well drained. It is on narrow ridgetops and uneven side 
slopes that border drainageways of the uplands. Areas 
range from 5 to about 400 acres. 

Typically, the surface layer is grayish brown, very 
friable, calcareous loamy very fine sand about 7 inches 
thick. The underlying material is light gray, calcareous 
loamy very fine sand with many small sandstone rock 
fragments. At a depth of 18 inches is white, weakly 
cemented, limy sandstone. In some areas the surface 
layer and underlying material are very fine sand or loamy 
fine sand. Also, in a few places the underlying material is 
very fine sandy loam or fine sandy loam. In a few areas 
the depth to sandstone is more than 20 inches. 

Included with this soil in mapping are small areas of 
Busher, Sarben, and Valent soils. Busher soils have a 
thicker and darker surface layer, are 40 to 60 inches 
deep to bedrock, and are on a lower part of the 
landscape than the Tassel soil. Valent soils are sandy. 
Sarben soils are 60 inches deep or deeper to bedrock 
and are below the Tassel soils. Also included are small 
areas of Rock outcrop. These inclusions make up about 
10 to 15 percent of the unit. 

Permeability of this Tassel soil is moderately rapid, 
and the available water capacity is very low. Runoff is 
medium or rapid. The organic matter content and natural 
fertility are low. Development of plant roots is restricted 
by sandstone bedrock. 

All areas of this soil are in native grass and are used 
for grazing. 

This soil is not suited to farming, either dryland or 
irrigated, because of the shallowness to bedrock and the 
slope. 

The use of this soil for rangeland is effective in 
controlting soil blowing and water erosion. Overgrazing 
by livestock reduces the productive plant cover and 
causes deterioration of the native grasses. The range 
can be maintained or improved by proper grazing use, 
timely deferment of grazing, and the use of a rotation 
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system under which no range unit is grazed at the same 
time in successive years. 

This soil generally provides a poor site for trees or 
shrubs in windbreaks because of the shallowness to 
bedrock and the slope. 

This soil is generally not suitable for septic tank 
absorption fields and sewage lagoons because of the 
shallowness to bedrock and the slope. A suitable 
alternate site is needed. This soil is generally not 
suitable for building sites. Excessive slope is a limitation 
for building site development. The soft bedrock needs to 
be excavated for roads and streets, and cuts and fills 
are generally needed to provide a suitable grade. 

This soil is assigned to capability unit Vis-4, dryland, 
and to the Shallow Limy range site and windbreak 
suitability group 10. 


VaD—Valent tine sand, 3 to 9 percent slopes. This 
soil is deep, gently and strongly sloping, and excessively 
drained. It is on ridges, knolis, and low hummocks of the 
uplands, The soil material was deposited by wind. Areas 
range from 5 to 1,000 acres. 

Typically, the surtace layer is grayish brown, loose fine 
sand about 4 inches thick. The underlying material to a 
depth of 60 inches or more is brown fine sand. In places 
the surface layer is loamy fine sand or very fine sand. 
Also, in places the dark material making up the surface 
layer is more than 10 inches thick. 

Included with this soil in mapping are small areas of 
Ipage and Sarben soils. Sarben soils have less fine 
sand, have generally more silt, and are on a lower part 
of the landscape than the Valent soil. Ipage soils are 
moderately well drained, are mottled above a depth of 
40 inches, and are in the lower part of concave areas. 
The included soils make up about 5 to 10 percent of the 
unit. 

Permeability of this Valent soil is rapid. The available 
water capacity is low. Runoff is slow. The water intake 
rate for irrigation is very high. The organic matter content 
and natural fertility are low. Tilth is only fair because the 
soil is loose. 

Nearly all of the acreage of this soil is in native grass 
and is used for grazing or hayland. A few areas are used 
for irrigated crops. 

This soil is not suited to dryland farming because of 
the coarse texture, slope, and low organic matter 
content. 

If irrigated, this soil is poorly suited to alfalfa, 
introduced grasses, and corn. This soil is suited to a 
sprinkler irrigation system, but it is not suited to a gravity 
system. Soil blowing is the principal hazard. 
Conservation tillage practices, which maintain.all or part 
of the crop residue on the surface, help to control soil 
blowing. This soil is droughty because of the low 
available water capacity. Applications of irrigation water 
need to be frequent and light. Plant nutrients, such as 
nitrogen and phosphorus, need to be added. The crop 
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residue and applications of feedlot manure also help 
improve the organic matter content and fertility. 
Application of excessive amounts of water results in 
leaching of plant nutrients below the rooting depth. 

This soil is suited to rangeland use, which is effective 
in controlling soil blowing. Overgrazing by livestock and 
untimely haying or improper mowing height reduce the 
protective plant cover and cause deterioration of the 
native plants. Overgrazing can result in severe loss by 
soil blowing and in the creation of blowouts. The range 
can be maintained or improved by proper grazing use, 
timely deferment of grazing or haying, and the use of a 
rotation system under which no range unit is grazed at 
the same time in successive years. Range seeding may 
be needed to stabilize some eroded areas. 

This soil provides a fair site for trees and shrubs in 
windbreaks. Adapted species show fair growth and 
survival. Drought and soil blowing are the main hazards. 
Supplemental watering can provide moisture during 
periods of insufficient rainfall. The trees should be 
planted in a shallow furrow with as little disturbance of 
the soil as possible. Cornpeting vegetation and soil 
blowing can be controlled by the use of sod between the 
rows and also within the rows. The sod can be mowed. 
Areas near the trees can be hoed by hand or treated 
with an appropriate herbicide. 

This soil readily absorbs the effluent from septic tank 
absorption fields, but it does not adequately filter the 
effluent, The poor filtering capacity may result in 
pollution of the ground water. If sewage lagoons are 
constructed, grading is required to modify the slope and 
shape the lagoon. Lagoons also need to be lined or 
Sealed to prevent seepage. The walls or sides of 
temporary shallow excavations need to be shored to 
prevent sloughing or caving. This soil is generally suited 
to use as a site for dwellings and roads and streets. 

This soil is assigned to capability units Vie-5, dryland, 
and |Ve-12, irrigated, and to the Sands range site and 
windbreak suitability group 7. 


VaE—Valent fine sand, 9 to 17 percent slopes. This 
Soil is deep, moderately steep, and excessively drained. 
It is on side slopes of hummocks and dunes of the 
uplands. The soil material was deposited by wind. Areas 
range from 5 to 400 acres. 

Typically, the surface layer is grayish brown, loose fine 
sand about 3 inches thick. The underlying material to a 
depth of 60 inches or more is pale brown fine sand. In a 
few places the surface layer is loamy fine sand or loamy 
sand. Also, in places the surface layer is more than 10 
inches thick. In a few places free carbonates are as high 
in the profile as 15 inches from the surface. 

Included with this soil in mapping are small areas of 
Sarben and Vetal soils. Sarben soils have less sand, 
have generally more silt, and are lower on the landscape 
than the Valent soil. Vetal soils have a darker, thicker 
surface soil, have less sand and more silt, and are lower 
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on the landscape. The included soils make up about 5 to 
10 percent of the unit. 

Permeability of this Valent soil is rapid. The available 
water capacity is low. Runoff is slow. The organic matter 
content and natural fertility are low. 

Nearly all the acreage of this soil is in native grass. !t 
is used mainly for grazing, but some areas are mowed 
for hay. 

This soil is not suited to farming, either dryland or 
irrigated, because of the sandy texture, slope, and very 
severe erosion hazard. 

This soil is suited to rangeland use, which is effective 
in controlling soil blowing. Overgrazing by livestock and 
untimely haying or improper mowing height reduce the 
protective plant cover and cause deterioration of the 
native grasses. Overgrazing can result in severe loss by 
Soil blowing and in the creation of blowouts. The range 
can be maintained or improved by proper grazing use, 
timely deferment of grazing or haying, and the use of a 
rotation system under which no range unit is grazed at 
the same time in successive years. Range seeding may 
be needed to stabilize severely eroded areas. 

This soit provides a fair site for trees and shrubs in 
windbreaks. Adapted species show fair growth and 
survival. Sod can be maintained between the rows and 
also within the rows to control soil blowing. The sod 
between the rows can be mowed. Areas near the trees 
can be hoed by hand or treated with an appropriate 
herbicide. Trees need to be planted in a shallow furrow 
with as little disturbance of the soil as possible. Drought 
is a hazard, and supplemental watering may be needed. 

This soil readily absorbs the effluent from septic tank 
absorption fields, but it does not adequately filter the 
effluent. The poor filtering capacity may result in 
pollution of the ground water. If sewage lagoons are 
constructed, extensive grading is required to modify the 
Slope and shape the lagoon. Lagoons also need to be 
lined or sealed to prevent seepage. If dwellings are 
constructed on this soil, they should be designed to 
complement the slope or the site should be graded. The 
walls or sides of temporary shallow excavations need to 
be shored to prevent sloughing or caving. Cuts and fills 
are generally needed to provide a suitable grade for 
roads and streets. 

This soil is assigned to capability unit Vle-5, dryland, 
and to the Sands range site and windbreak suitability 
group 7. 


VdB—Valent loamy fine sand, 0 to 3 percent 
slopes. This soil is deep, nearly level and very gently 
Sloping, and excessively drained. It is on uplands where 
the soil material was deposited by wind. Areas range 
from 5 to about 500 acres. 

Typically, the surface layer is grayish brown, very 
friable loamy fine sand about 5 inches thick. The 
underlying material is brown loamy fine sand in the upper 
part and light brownish gray fine sand to a depth of 60 
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inches or more in the lower part. In some places the 
surface layer is very fine sand or fine sand. Also, in a 
few areas the upper part of the underlying material is 
very fine sandy loam or fine sandy loam. In some places 
the surface layer is more than 10 inches thick. Also, in 
places free carbonates are above a depth of 15 inches. 

Included with this soil in mapping are small areas of 
the finer textured Sarben, Jayem, and Busher soils on 
Slightly lower parts of the landscape than the Valent soil. 
The included soils make up about 5 to 15 percent of this 
unit. 

Permeability of this Valent soil is rapid. The available 
water capacity is low. Runoff is slow. The water intake 
rate for irrigation is very high. The organic matter content 
and natural fertility are low. This soil is easily tilled. 

Most of the acreage of this soil is in native grass and 
is used for grazing or hayland. A few areas are farmed, 
and most of these are irrigated. 

This soil is not suited to dryland farming because of 
inadequate rainfall, sandy texture, and the very severe 
erosion hazard. 

If irrigated, this soil is suited to corn, alfalfa, and 
introduced grasses. Soil blowing is the principal hazard. 
This soil is suited to a sprinkler irrigation system. Gravity 
systems are not suitable. Conservation tillage practices, 
Such as no-till and eco-fallow, maintain all or most of the 
crop residue on the surface and thereby help to control 
soil blowing and conserve soil moisture. Efficient 
management of irrigation water is important on this soil 
because excessive amounts of water can leach the plant 
nutrients to depths below the root zone. Application of 
water needs to be frequent and light because of the low 
available water capacity. Use of crop residue improves 
the organic matter content and fertility. This soil 
responds well to applications of commercial fertilizer, 
particularly nitrogen. 

This soil is suited to use as rangeland, and this use is 
effective in controlling soil blowing. Overgrazing by 
livestock and untimely haying or improper mowing height 
reduce the protective plant cover and cause 
deterioration of the native plants, Overgrazing can result 
in severe soil loss by soil blowing in the creation of small 
blowouts. The range can be maintained or improved by 
proper grazing use, timely deferment of grazing or 
haying, and the use of a rotation system under which no 
range unit is grazed at the same time in successive 
years. Range seeding may be needed to stabilize some 
eroded areas. 

This soil provides a good site for trees and shrubs in 
windbreaks. The survival and growth rates of adapted 
species are fair. Competing vegetation and soil blowing 
can be controlled by maintaining strips of sod between 
the tree rows. Trees should be planted in shallow 
furrows with as little disturbance of the soil as possible. 
in areas near the trees, hand hoeing or an appropriate 
herbicide can be used to control weeds and grasses. 
Lack of sufficient rainfall is also a problem, especially for 
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seedlings and young trees. Irrigation can provide 
supplemental water during periods of insufficient rainfall. 

This soil readily absorbs the effluent from septic tank 
absorption fields, but it does not adequately filter the 
effluent. The poor filtering capacity may result in 
pollution of the ground water. Sewage lagoons need to 
be lined or sealed to prevent seepage. The walls or 
sides of temporary shallow excavations need to be 
shored to prevent sloughing or caving. This soil is 
generally suited to use as a site for dwellings and roads 
and streets. 

This soil is assigned to capability units Vle-5, dryland, 
and IVe-11, irrigated, and to the Sandy range site and 
windbreak suitability group 7. 


VdD— Valent loamy fine sand, 3 to 9 percent 
slopes. This soil is deep, gently and strongly sloping, 
and excessively drained. It is on uplands where the soil 
material was deposited by wind. Areas range from 10 to 
2,000 acres. 

Typically, the surface layer is grayish brown, very 
friable loamy fine sand about 4 inches thick. The 
underlying material to a depth of 60 inches or more is 
pale brown fine sand. In some places the surface layer is 
very fine sand or fine sand. In a few places the upper 
part of the underlying material is very fine sandy loam or 
fine sandy loam. Also, in some areas free carbonates 
are above a depth of 15 inches. 

Included with this soil in mapping are small areas of 
Busher and Sarben soils. Busher soils have a thicker 
surface layer, are finer in texture, are 40 to 60 inches 
deep to bedrock, and are on lower parts of the 
landscape than the Valent soil. Sarben soils are finer in 
texture and are on lower parts of the landscape. Also 
included are small areas of Rock outcrop, generally on 
high parts of the landscape. These inclusions make up 
about 5 to 15 percent of the unit. 

Permeability of this Valent soil is rapid. The available 
water capacity is low. Runoff is slow. The water intake 
rate for irrigation is very high. The organic matter content 
and natural fertility are low. This soil is easily tilled 
throughout a wide range in moisture content. 

Nearly all of the acreage of this soil is in native grass 
and is used for grazing or mowed for hay. A few areas 
are farmed and are irrigated by sprinkler systems. 

This soil is generally not suited to dryland farming 
because of the slope, sandy texture, and very severe soil 
erosion hazard. 

If irrigated, this soil is poorly suited to alfalfa, corn, and 
introduced grasses. Soil blowing is a serious hazard on 
this soil. Conservation tillage practices, such as stubble 
mulching and eco-fallow, maintain a large amount of 
crop residue on the surface and thereby help conserve 
moisture and prevent soil blowing. Conserving all the 
available moisture is important because of the low 
available water capacity. The crop residue and feedlot 
manure help improve the organic matter content. The 
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application of excessive water can leach nutrients to 
depths below the root zone. Application of water needs 
to be light and frequent. Crops respond well to 
applications of commercial fertilizer. 

This soil is suited to use as rangeland, and this use is 
effective in controlling soil blowing. Overgrazing by 
livestock and untimely haying or improper mowing height 
reduce the protective cover and cause deterioration of 
the native grasses. Overgrazing can result in severe loss 
by soil blowing and the creation of small blowouts. The 
range can be maintained or improved by proper grazing 
use, timely deferment of grazing or haying, and the use 
of a rotation system under which no range unit is grazed 
at tho same time in successive years. Range seeding 
may be needed to stabilize eroded areas. 

This soil provides a fair site for trees and shrubs in 
windbreaks. Adapted species show fair growth and 
survival. Sod or residue cover can be maintained 
between the tree rows to control soil blowing. The sod 
can be mowed. Irrigation can provide supplemental water 
for seedlings or young trees during times of insufficient 
rainfall. The trees should be planted in shallow furrows 
with as little disturbance of the scil as possible. 
Competing vegetation in the tree row can be controlled 
by careful use of appropriate herbicides or by hand 
hoeing. 

This soil readily absorbs the effluent from septic tank 
absorption fields, but it does not adequately filter the 
effluent. The poor filtering capacity may result in 
pollution of the ground water. Sewage lagoons need to 
be lined or sealed to prevent seepage. The walls or 
Sides of temporary shallow excavations need to be 
shored to prevent sloughing or caving. This soil is 
generally suited to use as a site for dwellings and roads 
and streets. 

This soil is assigned to capability units Vle-5, dryland, 
and IVe-11, irrigated, and to the Sands range site and 
windbreak suitability group 7. 


VdE—Valent loamy fine sand, 9 to 17 percent 
slopes. This soil is deep, moderately steep, and 
excessively drained. It is on side slopes and crests of 
hills in the eolian uplands. Areas range from 10 to 500 
acres. 

Typically, the surface layer is grayish brown, very 
friable loamy fine sand about 3 inches thick. The 
underlying material is brown fine sand in the upper part 
and pale brown fine sand to a depth of 60 inches or 
more in the lower part. In some places the surface layer 
is fine sand or very fine sand. Also, in some areas the 
underlying material is loamy fine sand in the upper part. 
In a few areas free carbonates are above a depth of 15 
inches. 

Included with this soil in mapping are small areas of 
Busher and Sarben soils. Busher soils are finer in 
texture, are 40 to 60 inches deep to soft bedrock, and 
are lower on the landscape than the Valent soil. Sarben 
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soils are finer in texture, generally have more silt, and 
are lower on the landscape. Also included are small 
areas of the shallow Tassel soils on the higher part of 
side slopes. Included in some areas are small outcrops 
of rock and gravel and areas with steep slopes. These 
inclusions make up about 10 to 15 percent of the unit. 

Permeability of this Valent scil is rapid. The available 
water capacity is low. Runotf is slow. The organic matter 
content and natural fertility are low. 

Nearly all of the acreage of this soil is in native grass 
and is used for grazing. A few areas are mowed for hay. 

This soil is not suited to cultivated crops, either 
dryland or irrigated, because of the excessive slope, 
sandy texture, and very severe erosion hazard. 

This soil is suited to use as rangeland, and this use is 
effective in controlling both soil blowing and water 
erosion. Overgrazing by livestock and untimely haying or 
improper mowing height reduce the protective plant 
cover and cause deterioration of the native plants. 
Overgrazing can result in severe loss by soil blowing and 
in the creation of blowouts. The range can be maintained 
or improved by proper grazing use, timely deferment of 
grazing or haying, and the use of a rotation system 
under which no range unit is grazed at the same time in 
successive years. Range seeding may be needed to 
Stabilize severely eroded areas. 

This soil provides a fair site for trees and shrubs in 
windbreaks. Adapted species show fair growth and 
survival. Soil blowing and drought are the principal 
hazards. Sod can be maintained between the rows and 
within the rows. Planting the trees in shallow furrows with 
as little disturbance of the soil as possible can prevent 
soil blowing, which can cover the seedlings by drifting 
sand. Supplemental watering can provide needed 
moisture during times of insufficient rainfall. Areas near 
the trees can be hoed by hand or treated with an 
appropriate herbicide. 

This soil readily absorbs the effluent from septic tanks, 
but it does not adequately filter the effluent. The poor 
filtering capacity may result in pollution of the ground 
water. If sewage lagoons are constructed, extensive 
grading is required to modify the slope and shape the 
lagoon. Also, the lagoon needs to be sealed or lined to 
prevent seepage. If dwellings are constructed on this 
Soil, they should be designed to complement the slope 
or the site should be graded. The walls or sides of 
temporary shallow excavations need to be shored to 
prevent sloughing or caving. Cuts and fills are generally 
needed to provide a suitable grade for roads and streets. 

This soil is assigned to capability unit Vle-5, dryland, 
and to the Sands range site and windbreak suitability 
group 7. 


VnD—Valentine fine sand, 3 to 9 percent slopes. 
This soil is deep, gently sloping and strongly sloping, and 
excessively drained. It is on hummocks in the sandhills 
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part of the county. Areas range from 10 to about 500 
acres. 

Typically, the surface layer is grayish brown, loose fine 
sand about 5 inches thick. The next layer is grayish 
brown, loose fine sand about 4 inches thick. The 
underlying material to a depth of 60 inches or more is 
brown fine sand. In a few small areas the soil is 
moderately steep. In some areas the surface layer is 
darker and is thicker than 10 inches. 

Included with this soil in mapping are small areas of 
Ipage soils. Ipage soils are moderately well drained, are 
mottled above a depth of 40 inches, and are on lower 
parts of the landscape than the Valentine soil. The 
included soils make up about 5 to 10 percent of the unit. 

Permeability of this Valentine soil is rapid. The 
available water capacity is low. Runoff is slow. The water 
intake rate for irrigation is very high. The organic matter 
content and natural fertility are low. 

Nearly all the acreage of this soil is in native grass and 
is used mainly for grazing. The few remaining areas are 
in irrigated crops. 

This soil is generally not suited to dryland farming 
because of the sandy texture and severe hazard of 
erosion. 

If irrigated, this soil is poorly suited to corn, alfalfa, and 
introduced grasses. Soil biowing is a severe hazard if the 
surface is not protected. Use of close growing crops, 
leaving crop residue on the surface, and using a winter 
cover crop helps prevent soil blowing. Conservation 
tillage practices, such as no-till and eco-fallow, leave all 
or most of the crop residue on the surface and help 
control soil blowing. Use of manure helps improve the 
organic matter content and fertility. Supplemental 
application of fertilizers, such as nitrogen and 
phosphorus, is needed for maximum crop growth. 
Irrigation water needs to be applied lightly and often 
because of the low available water capacity. Nutrients 
can be lost by leaching if excessive amounts of waler 
are applied. 

This soil is suited to use as rangeland, and this use is 
effective in controlling soil blowing. Overgrazing by 
livestock and untimely haying or improper mowing height 
reduce the protective plant cover and cause 
deterioration of the native plants. Overgrazing can result 
in severe loss by soil blowing and in the creation of 
blowouts. The range can be maintained or improved by 
proper grazing use, timely deferment of grazing or 
haying, and the use of a rotation system under which no 
range unit is grazed at the same time in successive 
years. Range seeding may be needed to stabilize some 
eroded areas. 

This soil provides a fair site for trees and shrubs in 
windbreaks. Adapted species show fair growth and 
survival. Drought and soil blowing are the principal 
hazards to seedlings and young trees. Trees need to be 
planted in a shallow furrow with as little disturbance of 
the soil as possible in order to prevent soil blowing, 
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which can cover the small trees with drifting sand during 
high winds. Supplemental water can be applied during 
periods of insufficient rainfall. Sod needs to be 
maintained between the rows and also within the row. 
Areas near the trees can be hoed by hand or treated 
with an appropriate herbicide. 

This soil readily absorbs the effluent from septic tanks, 
but it does not adequately filter the effluent. Sewage 
lagoons need to be lined or sealed to prevent seepage. 
Some grading may be needed to modify the slope and 
shape the lagoon. The walls and sides of temporary 
shallow excavations need to be shored to prevent 
sloughing or caving. This soil is generally suited to use 
as a site for dwellings and roads and streets. 

This soil is assigned to capability units Vle-5, dryland, 
and IVe-12 irrigated, and to the Sands range site and 
windbreak suitability group 7. 


VnE—Valentine fine sand, 9 to 17 percent slopes. 
This soil is deep, moderately steep, and excessively 
drained. It is on the rolling parts of the sandhills. Areas 
range from 10 to about 1,200 acres. 

Typically, the surface layer is grayish brown, loose fine 
sand about 3 inches thick. The next layer is brown, loose 
fine sand about 4 inches thick. The underlying material 
to a depth of 60 inches or more is pale brown fine sand. 
In a few small places the soil is steep. Also, in some 
areas the surface layer is darker and over 10 inches 
thick. 

Included with this soil in mapping are small areas of 
Ipage soils. These soils are moderately well drained, are 
mottled above a depth of 40 inches, and are on lower 
parts of the landscape than the Valentine soil. The 
included soils make up about 3 to 5 percent of the unit. 

Permeability of this Valentine soil is rapid. The 
available water capacity is low. Runoff is slow. The 
organic matter content and natural fertility are tow. 

This soil is not suited to cultivated crops, either 
dryland or irrigated, because of the excessive slope, 
sandy texture, and very severe hazard of erosion. 

All the acreage of this soil is in native grass and used 
mainly for grazing. A few areas are mowed for hay. 

This soil is suited to use as rangeland, and this use is 
effective in controlling soil blowing. Overgrazing by 
livestock and untimely haying or improper mowing height 
reduce the protective plant cover and cause 
deterioration of the native grasses. Overgrazing can 
result in severe loss by soil blowing and the creation of 
blowouts. The range can be maintained or improved by 
proper grazing use, timely deferment of grazing or 
haying, and the use of a rotation system under which no 
range unit is grazed at the same time in successive 
years. Range seeding may be needed to stabilize 
severely eroded areas. 

This soil provides a fair site for trees and shrubs in 
windbreaks. Adapted species show fair growth and 
survival. Drought and soil blowing are the principal 
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hazards to seedlings and young trees. Trees should be 
planted in a shallow furrow with as little disturbance of 
the soil as possible in order to prevent soil blowing. 
During high winds, drifting sand can cover the small 
trees. Supplemental water may be needed during times 
of insufficient rainfall. Sod can be maintained between 
the rows and also within the row to prevent soil blowing. 
The sod can be mowed. Areas near the trees can be 
hoed by hand. 

This soil readily absorbs the effluent from septic tanks, 
but it does not adequately filter the effluent. The poor 
filtering capacity of the soil may result in pollution of the 
ground water. Sewage lagoons need to be lined or 
sealed to prevent seepage, and extensive grading is 
required to modify the slope and shape the lagoons. If 
dwellings are constructed on this soil, they should be 
designed to complement the slope or the site should be 
graded. The walls or sides of temporary shallow 
excavations need to be shored to prevent sloughing or 
caving. Cuts and fills are generally needed to provide a 
suitable grade for roads and streets. 

This soil is assigned to capability unit Vle-5, dryland, 
and to the Sands range site and windbreak suitability 
group 7. 


VnF—Valentine fine sand, hilly. This soil is deep and 
excessively drained. It is on the higher parts of the 
sandhills where high dunes are common. The hilly 
slopes are commonly short and very steep and range 
from 17 to 60 percent. Catsteps are common on the 
Steepest part. Areas range from 20 to about 3,500 acres. 

Typically, the surface layer is grayish brown, loose fine 
sand about 2 inches thick. The underlying materíal to a 
depth of 60 inches or more is pale brown fine sand. In 
some areas the soil is only moderately steep. 

Included with this soil in mapping are small blowout 
areas that are almost barren of vegetation and are 
generally on side slopes or on higher parts of the 
landscape than the Valentine soil. These inclusions 
make up about 2 to 5 percent of this unit. 

Permeability of this Valentine soil is rapid. The 
available water capacity is low. Runoff is slow or 
medium, depending primarily on the amount of 
vegetation that is present. The organic matter content 
and natural fertility are low. 

All of the acreage of this soil is in native grass and is 
used for grazing. 

This soil is not suited to farming, either dryland or 
irrigated, because of the excessive slope, sandy texture, 
and very severe erosion hazard. 

This soil is suited to use as rangeland, and this use is 
effective in controlling soil blowing and water erosion. 
Overgrazing by livestock reduces the protective cover of 
the native grasses. It also can result in severe loss by 
soil blowing and in the creation of blowouts. The range 
can be maintained or improved by proper grazing use, 
timely deferment of grazing, and the use of a rotation 
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system under which no range unit is grazed at the same 
time in successive years. 

This soil is generally not suited to trees or shrubs in 
windbreaks. The survival rate is poor. In some places 
plantings can be made if special procedures, such as 
site preparation and hand planting, are applied. 

This soil generally is not suited to use as septic tank 
absorption fields because of the steep slopes. A suitable 
alternate site is needed. If dwellings are constructed on 
this soil, they should be designed to complement the 
slope or the site should be graded. The walls or sides of 
temporary shallow excavations need to be shored to 
prevent sloughing or caving. Cuts and fills are needed to 
provide a suitable grade for roads. 

This soil is assigned to capability unit Vile-5, dryland, 
and to the Choppy Sands range site and windbreak 
suitability group 10. 


VtB—Vetal fine sandy loam, 0 to 3 percent slopes. 
This deep, nearly level and very gently sloping, well 
drained soil is on foot slopes and in the upland swales. 
Most areas are long and narrow and range from 5 to 
about 200 acres. 

Typically, the surface layer is dark gray, very friable 
fine sandy loam about 10 inches thick. The subsurface 
layer is grayish brown, very friable fine sandy loam about 
14 inches thick. The next layer is grayish brown, very 
friable fine sandy loam about 12 inches thick. The 
underlying material to a depth of 60 inches or more is 
light brownish gray, calcareous loamy fine sand and 
contains a few small fragments of sandstone. In some 
places the surface soil and the layer below that are very 
fine sandy loam, and in some other areas they are loamy 
very fine sand. Also, in places the surface soil is less 
than 20 inches thick. In some areas sandstone bedrock 
is at a depth of 40 to 60 inches. 

included with this soil in mapping are small areas of 
Bridget, Duroc, and Satanta soils. Bridget soils have a 
thinner surface layer, less sand, and free carbonates 
above a depth of 18 inches and are slightly lower on the 
landscape than the Veta! soil. Duroc soils have less 
sand, have more clay, and are generally lower on the 
landscape. Satanta soils have a thinner surface layer, 
have more clay and less sand, and are generally higher 
on the landscape. The included soils make up about 5 to 
15 percent of the unit. 

Permeability of this Vetal soil is moderately rapid, and 
the available water capacity is moderate. Runoff is slow. 
The water intake rate for irrigation is moderately high. 
The organic matter content is moderately low, and 
natural fertility is high. Tilth is good. The soil can be tilled 
throughout a wide range in moisture content. 

Most of the acreage of this soil is farmed. Most of the 
cultivated areas are used for dryland farming; a few are 
irrigated. The remaining areas are mainly in native grass 
and are used for grazing and haying. 
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If used for dryland farming, this soil is suited to winter 
wheat, alfalfa, and introduced grasses. Inadequate 
summer rainfall commonly limits the selection and 
growth of cultivated crops. Soil blowing is the principal 
hazard on surfaces that are unprotected. Conservation 
tillage practices, such as stubble mulching and eco- 
fallow, keep crop residue on the surface and thereby 
heip to control soil blowing and conserve needed soil 
moisture, The crop residue also helps maintain the 
fertility, organic matter content, and tilth of the soil. Wind 
stripcropping helps control soil blowing. Summer fallow 
conserves moisture for use during the following growing 
season. 

If irrigated, this soil is suited to corn, field beans, sugar 
beets, potatoes, alfalfa, and introduced grasses. Soil 
blowing is the principal hazard if the surface is not 
protected. A conservation tillage system, such as eco- 
fallow or no-till, leaves all or part of the crop residue on 
the surface and thereby helps contro! soil blowing and 
conserves soil moisture. This soil is best suited to a 
sprinkler irrigation system because of its moderately high 
intake rate and because no land shaping is needed. 
Some land leveling is needed for the satisfactory 
operation of a gravity system. Bench leveling provides a 
suitable grade so that water distribution is uniform. 
Nutrients can be lost by leaching if excessive amounts of 
irrigation water are applied. Row crops can be grown on 
the contour if the soil is terraced and if sufficient crop 
residue is maintained on the surface to prevent erosion. 

This soil is suited to use as rangeland, and this use is 
very effective in controlling soil blowing and water 
erosion. Overgrazing by livestock and untimely haying or 
improper mowing height reduce the protective plant 
cover and cause deterioration of the native grasses. 
Overgrazing can result in soil loss by soil blowing. The 
range can be maintained or improved by proper grazing 
use, timely deferment of grazing or haying, and the use 
of a rotation system under which no range unit is grazed 
at the same time in successive years. 

This soil provides a good site for trees and shrubs in 
windbreaks. Adapted species show fair growth and 
survival. Soil blowing and drought are the principal 
hazards. Seedlings and young trees may need 
supplemental watering during times of insufficient rainfail. 
Soil blowing can be controlled by maintaining strips of 
sod or cover crops between the tree rows. Cultivation 
generally needs to be restricted to the tree rows. 
Competing vegetation in the tree rows can be controlled 
by hand hoeing, rototilling, or careful use of selected 
herbicides. Either tillage or chemical methods are 
effective in preparing a favorable site for plantings. 

This soil is generally suited to use as septic tank 
absorption fields and as a site for dwellings. Sewage 
lagoons need to be lined or sealed to prevent seepage. 
Damage to roads and streets by frost action can be 
reduced by providing good surface drainage. Crowning 
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the road by grading and constructing adequate side 
ditches help to provide the needed surface drainage. 

This soil is assigned to capability units Ille-3, dryland, 
and lle-8, irrigated, and to the Sandy range site and 
windbreak suitability group 5. 


VtC-— Vetal fine sandy loam, 3 to 6 percent slopes. 
This deep, gently sloping, well drained soil is on foot 
slopes and in concave areas of the uplands. Most areas 
are narrow and long and range from 5 to about 75 acres. 

Typically, the surface layer is dark grayish brown, very 
friable fine sandy loam about 13 inches thick. The 
subsurface layer is grayish brown, very friable fine sandy 
loam about 13 inches thick. The next layer is light 
brownish gray, very friable fine sandy loam about 12 
inches thick. The upper part of the underlying material is 
pale brown, loamy fine sand, and the lower part to a 
depth of 60 inches or more is light gray, calcareous 
loamy fine sand. Many small and medium fragments of 
sandstone are in the lower part. In some places the 
Surface soil and the layer below that are very fine sandy 
loam, and in some other areas they are loamy very fine 
sand. Also, in places the surface soil is less than 20 
inches thick. In some areas sandstone bedrock is at a 
depth of 40 to 60 inches. 

included with this soil in mapping are small areas of 
Bridget and Valent soils. Bridget soils have a thinner 
surface layer, have less sand, have free carbonates 
above a depth of 18 inches, and are generally lower on 
the landscape than the Vetal soil. Valent soils are 
coarser in texture, have a thinner surface layer, and are 
slightly higher on the landscape. The included soils make 
up about 5 to 10 percent of the unit. 

Permeability of this Veta! soil is moderately rapid, and 
the available water capacity is moderate. Runoff is slow. 
The water intake rate for irrigation is moderately high. 
The organic matter content is moderately low, and 
natural fertility is high. Tilth is good. This soil can be 
tilled throughout a wide range in moisture content. 

Most of the acreage of this soil is farmed. Most 
Cultivated areas are used for dryland farming; a few are 
irrigated. The remaining areas are mainly in native grass 
and are used for grazing or are mowed for hay. 

If used for dryland farming, this soil is suited to winter 
wheat, introduced grasses, and alfalfa. Inadequate 
summer rainfall usually limits the selection of cultivated 
crops that can be successfully grown. Soil blowing is the 
principal hazard on soil surfaces that are unprotected. 
Conservation tillage practices, such as stubble mulching 
and eco-fallow, help keep ail or part of the crop residue 
on the surface and thereby help control soil blowing and 
conserve needed moisture. The crop residue helps 
maintain the fertility, organic matter content, and tilth of 


the soil. Wind striperopping helps control soil blowing. 
Summer fallow conserves soil moisture for use during 
the following growing season. 

If irrigated, this soil is suited to corn, field beans, sugar 
beets, potatoes, alfalfa, and introduced grasses. Soil 
blowing is the principal hazard if the surface is not 
protected. Rilling by water can also be a hazard on 
these slopes. A conservation tillage system, such as 
stubble mulching or no-till, keeps all or most of the crop 
residue on the surface and thereby controls soil blowing 
and water erosion. This soil is best suited to a sprinkler 
irrigation system because of the moderately high intake 
rate and because land shaping is not needed. Plant 
nutrients can be lost by leaching if excessive amounts of 
irrigation water are applied. This soil responds well to 
irrigation water and to applications of fertilizer. This soil 
can be irrigated by a gravity system if it is bench leveled 
to prevent erosion. Contouring can be used in 
combination with terracing if crop residue remains on the 
surface to help control erosion. 

This soil is suited to use as rangeland, and this use is 
effective in controlling soil blowing and water erosion. 
Overgrazing by livestock and untimely haying or improper 
mowing height reduce the protective plant cover and 
cause deterioration of the native plants. Overgrazing can 
result in soil loss by soil blowing. The range can be 
maintained or improved by proper grazing use, timely 
deferment of grazing or haying, and the use of a rotation 
system under which no range unit is grazed at the same 
time in successive years. 

This soil provides a good site for trees and shrubs in 
windbreaks. Adapted species show fair growth and 
survival. Soil blowing and drought are the principal 
hazards. Seedlings and young trees may need 
supplemental watering during periods of insufficient 
rainfall. Soil blowing can be controlled by maintaining 
strips of sod or an annual cover crop between the tree 
rows. Competing vegetation in the row can be controlled 
by timely cultivation or by the careful use of appropriate 
herbicides. Tillage or chemical methods are effective in 
preparing a favorable site for plantings. 

This soil is generally suited to use as septic tank 
absorption fields and as a site tor dwellings. Sewage 
lagoons need to be lined or sealed to prevent seepage. 
Damage to roads and streets by frost action can be 
reduced by providing good surface drainage. Crowning 
the road by grading and constructing adequate side 
ditches help to provide the needed surface drainage. 

This soil is assigned to capability units Ille-3, dryland, 
and lile-8, irrigated, and to the Sandy range site and 
windbreak suitability group 5. 


Prime Farmland 
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Prime farmland is one of several kinds of important 
farmlands detined by the U.S. Department of Agriculture. 
It is of major importance in providing the nation's short- 
and long-range needs for food and fiber. The supply of 
high quality farmland is limited, and the U.S. Department 
of Agriculture recognizes that government at local, state, 
and federal levels, as well as individuals, must 
encourage and facilitate the wise use of our nation's 
prime farmland. 

Prime farmland is defined as the land best suited to 
producing food, feed, forage, fiber, and oilseed crops. 
When it is treated and managed using acceptable 
farming methods, it has the soil quality, growing season, 
and moisture supply needed to economically produce a 
sustained high yield of crops. These high yields are 
produced with minimal expenditure of energy and 
economic resources, and farming this land results in the 
least damage to the environment. 

Prime farmland may now be in cropland, pasture, or 
woodland or it may be in other uses, but it is not urban 
and built-up land or water areas. It must either be used 


for producing food or fiber or be available for these uses. 


Prime farmland usually has an adequate and 
dependable supply of moisture from precipitation or 
irrigation. The temperature and growing season are 
favorable. The level of acidity or alkalinity of the soil is 
acceptable. Prime farmland has few or no rocks and is 
permeable to water and air. It is not excessively erodible 
or saturated with water for long periods and is not 


frequently flooded during the growing season. The slope 
ranges mainly from 0 to 6 percent. More detailed 
information on the criteria for prime farmland can be 
obtained at the local office of the Soil Conservation 
Service. 

About 347,900 acreas, or 51 percent, of Box Butte 
County meets the soil requirements for prime farmland. 

A recent trend in land use in some parts of the county 
has been the loss of some prime farmland to industrial 
and urban uses. This loss to other uses puts pressure on 
marginal lands, which generally are more erodible, 
droughty, and difficult to cultivate, and usually less 
productive. 

Soil map units that make_up prime farmland in Box 
Butte County are shown in|table 5| This list does not 
constitute a recommendation for a particular land use. 
The extent of each listed map unit is shown in table 4. 
The location is shown on the detailed soil maps in the 
back of this publication. The soil qualities that affect use 
and management are described in the section “Detailed 
Soil Map Units.” 

Soils that have limitations—a high water table, 
flooding, or inadequate moisture from rainfall—may 
qualify as prime farmland if these limitations are 
overcome by such measures as drainage, flood control, 
or irrigation. In table 5, the measures used to overcome 
the limitations are shown in parentheses after the map 
unit name. Onsite evaluation is necessary to see if these 
limitations have been overcome by corrective measures. 
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Use and Management of the Soils 


This soil survey is an inventory and evaluation of the 
soils in the survey area. It can be used to adjust land 
uses to the limitations and potentials of natural 
resources and the environment. Also, it can help avoid 
soil-related failures in land uses. 

In preparing a soil survey, soil scientists, 
conservationists, engineers, and others collect extensive 
field data about the nature and behavior characteristics 
of the soils. They collect data on erosion, droughtiness, 
flooding, and other factors that affect various soil uses 
and management. Field experience and collected data 
on soil properties and performance are used as a basis 
in predicting soil behavior. 

Information in this section can be used to plan the use 
and management of soils for craps and pasture; as 
rangeland; for windbreaks; as sites for buildings, sanitary 
facilities, highways and other transportation systems, and 
parks and other recreation facilities; and for wildlife 
habitat. It can be used to identify the potentials and 
limitations of each soil for specific land uses and to help 
prevent construction failures caused by unfavorable soil 
properties. 

Planners and others using soil survey information can 
evaluate the effect of specific land uses on productivity 
and on the environment in all or part of the survey area. 
The survey can help planners to maintain or create a 
land use pattern in harmony with the natural soil. 

Contractors can use this survey to locate sources of 
sand and gravel, roadfill, and topsoil. They can use it to 
identify areas where bedrock, wetness, or very firm soil 
layers can cause difficulty in excavation. 

Health officials, highway officials, engineers, and 
others may also find this survey useful. The survey can 
help them pian the safe disposal of wastes and locate 
sites for pavements, sidewalks, campgrounds, 
playgrounds, lawns, and trees and shrubs. 


Crops and Pasture 


William E. Reinsch, conservation agronomist, Soil Conservation 
Service, halped prepare this section. 


General management needed for crops and pasture is 
suggested in this section. The crops or pasture plants 
best suited to the soils, including some not commonly 
grown in the survey area, are identified; the system of 
land capability classification used by the Soil 
Conservation Service is explained; and the estimated 


yields of the main crops and hay and pasture plants are 
listed for each soil. 

Planners of management systems for individual fields 
or farms should consider the detailed information given 
in the description of each soil under "Detailed Soil Map 
Units.” Specific information can be obtained from the 
local office of the Soil Conservation Service or the 
Cooperative Extension Service. 

According to the Nebraska Agriculture Statistics, about 
53 percent of the total land in farms in Box Butte County 
is used as cropland and pasture. The largest acreage is 
used for dryland winter wheat and fallow. The rest is 
used mainly for irrigated field beans, corn, and sugar 
beets. About 24 percent of the cropland is irrigated. 

The potential of soils in the county for increased 
production of food is good. Soils that are in land 
capability classes | through IV under dryland farming or 
irrigation are suited to use as cropland. 


Management for Dryland Crops 


Good management practices for dryland crops are 
those that reduce runoff and the risk of water erosion 
and soil blowing, conserve moisture, and improve tilth. 
Most of the soils are suitable for crops. In many areas, 
however, erosion is a severe hazard and should be 
controlled by suitable conservation practices. 

Level terraces, contour farming, grassed waterways, 
and a conservation tillage system, which keeps crop 
residue on the surface, help to control water erosion. 
Keeping crop residue on the surface or growing a 
protective plant cover helps to prevent sealing and 
crusting of the soil during and after heavy rains. The 
moisture supply is increased in winter because the 
stubble catches drifting snow. 

Soil blowing is a hazard on nearly all tillable soils, 
especially during periods when the amount of rainfall is 
below average. It can be controlled by a conservation 
tillage system, which leaves crop residue on the surface, 
and by wind stripcropping. Planting row crops on the 
more productive soils and planting hay, pasture plants, 
or close-grown crops, such as small grain and alfalfa, on 
the steeper, more erodible soils help to control both soil 
blowing and water erosion. In many places, proper use 
of the land alone can reduce the hazard of erosion. 

In Box Butte County, an insufficient amount of rainfall 
is the main limitation affecting dryland crops. A cropping 
system that conserves moisture and controls water 
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erosion and soil blowing is needed. A cropping system is 
the sequence of crops grown on a field and the 
management needed to conserve soil and water. It 
should preserve tilth and fertility, maintain a protective 
plant cover, and control weeds as well as insects and 
disease on soils used for dryland crops. The cropping 
system selected should be the one best suited to the 
soil. For example, on Satanta fine sandy loam, 6 to 9 
percent slopes, it should include a conservation tillage 
system that maintains 1,500 pounds per acre of small 
grain residue on the surface to protect the soil from 
water erosion and soil blowing. On Keith loam, 0 to 1 
percent slopes, however, 1,000 pounds of small grain 
residue will protect the soil from erosion. 

Preparing a seedbed helps to control weeds and to 
provide a favorable growing medium for plants. If tillage 
is excessive, however, the granular structure in the 
surface breaks down and tilth deteriorates. Tillage should 
be kept at a minimum. Various methods are used to 
reduce tillage in Box Butte County. Examples of methods 
that are well suited to all of the commonly grown crops 
are (1) a fallow system in which weeds are controlled by 
use of herbicides rather than by tillage; (2) a system in 
which the soil is tilled with disks or chisels, which keep 
tillage at a minimum and keep crop residue on the 
surface; and (3) a stubble mulching system in which crop 
residue from winter wheat remains on the surface after 
the soil is tilled. Grass seed can be drilled into a cover of 
stubble without further seedbed preparation. 

Additional nutrients are needed in some of the soils 
used for dryland crops. The kinds and amounts of 
fertilizer to be applied should be based on the results of 
Soil tests and on the content of moisture in the soil at 
the time of application. If the subsoil is dry and the 
amount of rainfall is low, fertilizer should be applied at a 
Slightly lower rate than that needed when the soil is 
moist. On ail soils used for nonlegume crops, nitrogen 
fertilizer is beneficial. Phosphorus and zinc are 
commonly needed on the more eroded soils and in 
areas that are cut for terraces, diversions, or benches. 
The amount of fertilizer needed on soils used for dryland 
crops is smaller than the amount needed on soils used 
for irrigated crops, because the plant population is lower. 

On the soils assigned to capability subclass lie, such 
as Keith loam, 1 to 3 percent slopes, the best 
management includes a cover of crop residue, wind 
stripcropping, applications of fertilizer or feedlot manure, 
selection of suitable crop varieties, and a planned crop 
rotation. On the soils assigned to capability subclass lile, 
Such as Keith loam, 3 to 6 percent slopes, the best 
management includes a cover of crop residue throughout 
the winter, wind stripcropping, terracing, and a 
conservation tillage system that leaves, per acre, about 
3,000 pounds of corn or sorghum residue or 1,500 
pounds of small grain residue on the surface after the 
crops are planted. If the slope is more than 10 percent, 
grasses and legumes are needed in the cropping 
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sequence to control water erosion. The conversion of 
cropland to pasture or hayland is an economic 
alternative for land in class IV. 

Some soils in Box Butte County, such as Scott Variant, 
are subject to ponding. Unless the ponding can be 
controlled, the crops selected for planting should be 
those that can grow in a wet soil. 

Some soils are saline or sodic and are unfavorable for 
many plants that are climatically adapted. Examples of 
such soils are Las Animas-Lisco very fine sandy loams; 
Janise loamy fine sand, overblown; Janise loamy fine 
sand, drained, overblown; Janise loam, drained; and 
Janise loam. Saline or sodic (alkali) conditions affect the 
kind and production of crops and forage plants. Drainage 
by surface ditches or by subsurface drains can improve 
these soils where adequate outlets are available. Crops 
and forage plants that have a good degree of salt 
tolerance can be grown. Barley, sugar beets, and winter 
wheat are more tolerant than field beans, corn, and 
potatoes. Forage species such as tall wheatgrass and 
birdsfoot trefoil are more tolerant than alfalfa or 
orchardgrass. Applications of feedlot manure and 
commercial fertilizer, particularly phosphorus, help 
overcome the low fertility of these soils. Gypsum and 
sulfur can be applied on a trial basis, but results in the 
field are commonly disappointing. 

Applications of herbicide are effective in controlling 
weeds. The kind and amount applied, however, should 
be carefully controlled. The application rate should be 
determined by the colloidal clay and humus fraction of 
the soil, which is responsible for most of the chemical 
activity in the soil. Application of a large amount of 
herbicide results in crop damage on sandy soils, which 
have a low content of colloidal clay, and on soils that 
have a moderately low or low content of organic matter. 
Applying herbicides according to the kind of soil can 
lessen the danger of damage to crops. 


Management for Irrigated Crops 


About 24 percent of the cropland in Box Butte County 
is irrigated. Corn and dry, edible beans and sugar beets 
are the principal irrigated crops. A smaller acreage is 
used for alfalfa hay, wheat, and potatoes. Corn, beans, 
and sugar beets can be irrigated by the furrow or 
sprinkler method. For alfalfa, the border, contour ditch, 
corrugation, or sprinkler method can be used. Wheat is 
irrigated under sprinkler systems, usually in rotation with 
beans or corn. The irrigation water is drawn from wells. 

The management needed in irrigated areas includes 
selecting a proper cropping sequence, land leveling to 
provide a proper grade for the even distribution of 
irrigation water, using measures that conserve moisture 
and control water erosion, and ensuring that the rate at 
which water is applied does not exceed the intake rate 
of the soil. 
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The cropping sequence on soils that are well suited to 
irrigation is dominated by row crops. One that includes 
different row crops, small grains, and alfalfa or grass 
helps to control the diseases and insects that are 
common if the same crop is grown year after year. 

A gently sloping soil, such as Keith loam, 3 to 6 
percent slopes, is subject to water erosion in areas 
where it is irrigated by furrows that run downslope. 
Contour bench leveling or a combination of contour 
furrows and parallel terraces helps to control water 
erosion in these areas. In areas where a sprinkler 
system is used, terracing, contour farming, grassed 
waterways, and a conservation tillage system, which 
keeps crop residue on the surface, help to control water 
erosion. They also conserve water. 

If an adequate amount of water is available, sprinklers 
are most effective on the moderately coarse and coarse 
textured soils and can be used on the more sloping and 
nearly level soils. The sprinklers are either the center- 
pivot type, which revolve around a central point, or are 
sets of sprinklers installed at various locations in the 
field. The water can be applied at a rate that does not 
exceed the intake rate of the soil and thus result in 
excessive runoff. Because the water can be carefully 
controlled, sprinklers are effective in helping to establish 
new pastures on moderately steep soils. in summer, 
however, much of the water is lost through evaporation. 
Keeping crop residue on the surface increases the intake 
rate and decreases the evaporation rate. Wind drift can 
result in an uneven distribution of water in some areas. 

Soil holds only a limited amount of water. The silt 
loams and loams in Box Butte County, for example, hold 
about 2 inches of available water per foot of soil depth. 
Thus, a soil that is 4 feet deep and is planted to a crop 
that sends its roots to that depth can hold about:8 
inches of water available for that crop. Irrigation should 
begin when about one-half of the available water has 
been used by the crop. Applying the water at regular 
intervals helps to keep the soil moist throughout at all 
times. The interval varies according to the crop and the 
time of year. 

A tailwater recovery pit at the end of a field that is 
furrow irrigated helps to trap runoff of excess irrigation 
tailwater. This water can then be pumped to the upper 
end of the field and used again. These pits increase the 
efficiency of the irrigation system and conserve the 
supply of underground water. 

Ail of the soils in Nebraska are assigned to irrigation 
design groups, which are described in the Nebraska 
Irrigation Guide (12). The Arabic numerals shown in the 
designations of irrigation capability units at the end of 
map unit descriptions under the heading “Detailed Soil 
Map Units” indicate the irrigation design groups to which 
the soils are assigned. 

Assistance in planning and designing an irrigation 
system is available through the local office of the Soil 
Conservation Service or the county agricultural agent. 
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Estimates concerning cost of equipment can be obtained 
from dealers and manufacturers of irrigation equipment. 


Managing Pasture and Hayland 


Areas that are used for hay or pasture should be 
managed for maximum production. Use of a rotation 
system that results in a uniform distribution of grazing is 
needed. Many forage plants are a good source of 
minerals, vitamins, protein, and other nutrients. A well 
managed pasture can provide a balanced ration 
throughout the growing season. Adding plant nutrients to 
the soil helps to obtain maximum production. The kinds 
and amounts of fertilizer needed should be determined 
by soil tests. If pastures are irrigated, a high level of 
management is needed. 

A mixture of grasses and legumes can be grown in 
rotation with grain crops on many soils. The grasses and 
legumes improve tilth, increase orgainic matter content, 
and help to control erosion. They are ideal as part ofa 
conservation cropping system. 

The most commonly grown grasses for irrigated 
pasture are smooth brome and orchardgrass. Other 
grasses and legumes that are adapted to irrigation in 
Box Butte County are intermediate wheatgrass, meadow 
brome, and creeping foxtail. Legumes that may have a 
potential for pasture are birdsfoot trefoil and cicer 
milkvetch. Irrigated pastures in the county can produce 
750 to 900 pounds of beef per acre with a high level of 
management. 

Grasses that have potential for production of dryland 
pasture are crested wheatgrass, intermediate 
wheatgrass, pubescent wheatgrass, and western 
wheatgrass. Smooth brome is well suited to the lower, 
wetter soils. 

Grasses and legumes used for pasture and hayland, 
both irrigated and dryland, require additional plant 
nutrients for maximum production. The kinds and 
amounts of fertilizer needed should be determined by a 
soil test. 


Yields Per Acre 


The average yields per acre that can be expected of 
the principal crops under a high level of management 
are shown {table 6 any given year, yields may be 
higher or lower than those indicated in the table because 
of variations in rainfall and other climatic factors. 

The yields are based mainly on the experience and 
records of farmers, conservationists, and extension 
agents. Available yield data from nearby counties and 
results of field trials and demonstrations are also 
considered. 

The management needed to obtain the indicated 
yields of the various crops depends on the kind of soil 
and the crop. Management can include drainage, erosion 
control, and protection from flooding; the proper planting 
and seeding rates; suitable high-yielding crop varieties; 
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appropriate and timely tillage; control of weeds, plant 
diseases, and harmful insects; favorable soil reaction 
and optimum levels of nitrogen, phosphorus, potassium, 
and trace elements for each crop; effective use of crop 
residue, barnyard manure, and green-manure crops; and 
harvesting that insures the smallest possible loss. 

For yields of irrigated crops, it is assumed that the 
irrigation system is adapted to the soils and to the crops 
grown, that good quality irrigation water is uniformly 
applied as needed, and that tillage is kept to a minimum. 

The estimated yields reflect the productive capacity of 
each soil for each of the principal crops. Yields are likely 
to increase as new production technology is developed. 
The productivity of a given soil compared with that of 
other soils, however, is not likely to change. 

Crops other than those shown info Saro grown in 
the survey area, but estimated yields are mot listed 
because the acreage of such crops is smali. The local 
office of the Soil Conservation Service or of the 
Cooperative Extension Service can provide information 
about the management and productivity of the soils for 
those crops. 


Land Capability Classification 


Land capability classification shows, in a generat way, 
the suitability of soils for most kinds of field crops. Crops 
that require special management are excluded. The soils 
are grouped according to their limitations for field crops, 
the risk of damage if they are used for crops, and the 
way they respond to management. The grouping does 
not take into account major and generally expensive 
landforming that would change slope, depth, or other 
characteristics of the soils, nor does it consider possible 
but unlikely major reclamation projects. Capability 
classification is not a substitute for interpretations 
designed to show suitability and limitations of groups of 
soils for rangeland, for woodland, and for engineering 
purposes. 

In the capability system, soils are generally grouped at 
three levels: capability class, subclass, and unit. These 
levels are defined in the following paragraphs. 

Capability classes, the broadest groups, are 
designated by Raman numerals | through VIII. The 
numerals indicate progressively greater limitations and 
narrower choices for practical use. The classes are 
defined as follows: 

Class | soils have few limitations that restrict their use. 

Class II soils have moderate limitations that reduce the 
choice of plants or that require moderate conservation 
practices. 

Class |I| soils have severe limitations that reduce the 
choice of plants or that require special conservation 
practices, or both. 

Class IV soils have very severe limitations that reduce 
the choice of plants or that require very careful 
management, or both. 
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Class V soils are not likely to erode but have other 
limitations, impractical to remove, that limit their use. 

Class VI soils have severe limitations that make them 
generally unsuitable for cultivation. 

Class VII soils have very severe limitations that make 
them unsuitable for cultivation. 

Class VIII soils and miscellaneous areas have 
limitations that nearly preclude their use for commercial 
crop production. 

Capability subclasses are soil groups within one class. 
They are designated by adding a small letter, e, w, s, or 
£, to the class numeral, for example, lle. The letter e 
shows that the main limitation is risk of erosion unless 
close-growing plant cover is maintained; w shows that 
water in or on the soil interferes with plant growth or 
cultivation (in some soils the wetness can be partly 
corrected by artificial drainage); s shows that the soil is 
limited mainly because it is shallow, droughty, or stony; 
and c, used in only some parts of the United States, 
shows that the chief limitation is climate that is very cold 
or very dry. 

In class | there are no subclasses because the soils of 
this class have few limitations. Class V contains only the 
subclasses indicated by w, s, or c because the soils in 
class V are subject to little or no erosion. They have 
other limitations that restrict their use to pasture, 
rangeland, woodland, wildlife habitat, or recreation. 

Capability units are soil groups within a subclass. The 
Soils in a capability unit are enough alike to be suited to 
the same crops and pasture plants, to require similar 
management, and to have similar productivity. Capability 
units are generally designated by adding an Arabic 
numeral to tho subclass symbol, for example, Ilw-4 or 
llle-3. 

The acreage of soils in each capability class and 
subclass is shown in table 7.|The capability classification 
of each map unit is given in the section "Detailed Soil 
Map Units." 


Rangeland 


Peter N. Jensen, range conservationist, Soil Conservation Service, 
helped to prepare this section. 


Rangeland amounts to approximately 46 percent of 
the total agricultural land in Box Butte County. It is 
largely in the sandy uplands in the western and southern 
areas of the county. It is also in the broken lands 
associated with the Niobrara River drainageway. 
Rangeland is common in the Sarben-Busher, Valent- 
Dailey, Busher-Valent-Tassel, Norrest-Canyon-Creighton, 
and Valentine soil associations. These are described 
under the heading “General Soil Map Units.” 

The majority of the rangeland is in Sandy, Sands, 
Shallow Limy, Saline Subirrigated, and Saline Lowland 
range sites. The remainder is in Silty, Limy Uplands, 
Subirrigated, Wet Subirrigated, Silty Lowland, Sandy 
Lowland, Silty Overflow, Clayey Overflow, Shallow to 
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Gravel, Wet Land, and Choppy Sands range sites. The 
average size of ranches or livestock farms in Box Butte 
County is about 4,000 acres. 

The raising of livestock, namely cow and calf herds, 
with calves sold in the fall as feeders, is the largest 
agricultural industry in the county. The rangeland is 
generally grazed 8 to 10 months (spring to early winter), 
and hay is fed to livestock the rest of the year. 

Approximately one-half of the rangeland has been 
depleted or is not producing its potential in kinds and 
amounts of native plants. This is largely because of 
overgrazing. Commonly these overgrazed pastures are 
producing an abundance of low quality plants, grasses, 
and forbs. The productivity of the range can be 
increased by such proper range management practices 
as proper grazing use; deferment or rest; planned 
grazing systems; and range seeding or brush and weed 
management, or both. 

Some areas of the rangeland are used for production of 
native hay. These areas, which are called meadows, 
commonly occur where the water table is high io. A 
They are associated with the Wet Land, Wet Sübirrigated, 
Subirrigated, and Saline Subirrigated range sites. The 
dominant vegetation in meadows includes big bluestem, 
little bluestem, indiangrass, switchgrass, alkali sacaton, 
prairie cordgrass, and various members of the sedge 
family. Mowing has reduced the large population of native 
forbs (wildflowers). 
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Production in native meadows can be maintained or 
improved by proper haying management. The optimum 
time for mowing is prior to the emergence of the 
seedhead's flowers. Maximum storage of carbohydrates 
occurs when the seed is ripe or mature. This period 
coincides with the frost period for the dominant grasses. 
If the meadows are cut earlier, the grasses are higher in 
quality, and this is reflected later through livestock 
performance. 

Mowing height is important in maintaining the stands 
of grasses and high forage production. Meadows should 
not be mowed closer than 3 inches to maintain high 
plant vigor. 

Meadows should not be grazed when the soil is wet or 
when the water table is within 6 inches of the surface. 
Grazing at those times could result in the formation of 
small bogs or mounds and the consequent difficulty in 
mowing. Meadows can be grazed for the aftermath or 
regrowth after frost. 

At the end of each map unit description, the soil or 
soils in that unit are placed in an appropriate range site 
according to the kind and amount of vegetation that is 
grown on the soil if the site is in climax condition. The 
interpretations for each range site in the county are in 
the Technical Guide, which is available at the local office 
of the Soil Conservation Service. Livestock farmers and 
others who want technical help with reseeding cropland 


Figure 9.—Janise loam, 0 to 2 percent slopes, is commonly used for production of native hay. The soil is strongly alkali and has a season- 
al high water table. 
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to rangeland, with setting up a planned grazing system, 
or with other aspects of a range program should contact 
the local office of the Soil Conservation Service. 

In areas that have similar climate and topography, 
differences in the kind and amount of vegetation 
produced on rangeland are closely related to the kind of 
Soil. Effective management is based on the relationship 
between the soils and vegetation and water. 

| Table 8 shows, for each soil, the range site; the total 
annual production of vegetation in favorable, normal, and 
unfavorable years; the characteristic vegetation; and the 
average percentage of each species. Only those soils 
that are used as rangeland or are suited to use as 


rangeland are listed. Explanation of the column headings 
in| table 8 follows. 


A range site is a distinctive kind of rangeland that 
produces a characteristic natural plant community that 
differs from natural plant communities on other range 
sites in kind, amount, and proportion of range plants. 
The relationship between soils and vegetation was 
established during this survey; thus, range sites generally 
can be determined directly from the soil map. Soil 
properties that affect moisture supply and piant nutrients 
have the greatest influence on the productivity of range 
plants. Soil reaction, salt content, and a seasonal high 
water table are also important. 

Total production is the amount of vegetation that can 
be expected to grow annually on well managed 
rangeland that is supporting the potential natural plant 
community. It includes all vegetation, whether or not it is 
palatable to grazing animals. It includes the current 
year's growth of leaves, twigs, and fruits of woody 
plants. It does not include the increase in stem diameter 
of trees and shrubs. It is expressed in pounds per acre 
of air-dry vegetation for favorable, normal, and 
unfavorable years. In a favorable year, the amount and 
distribution of precipitation and the temperatures make 
growing conditions substantially better than average. In a 
normal year, growing conditions are about average. In an 
unfavorable year, growing conditions are well below 
average, generally because of low available soil 
moisture. 

Dry weight is the total annual yield per acre of air-dry 
vegetation. Yields are adjusted to a common percent of 
air-dry moisture content. The relationship of green weight 
to air-dry weight varies according to such factors as 
exposure, amount of shade, recent rains, and 
unseasonable dry periods. 

Characteristic vegetation —the grasses, forbs, and 
shrubs that make up most of the potential natural plant 
community on each soil—is listed by common name. 
Under composition, the expected percentage of the total 
annual production is given for each species making up 
the characteristic vegetation. The amount that can be 
used as forage depends on the kinds of grazing animals 
and on the grazing season. 
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Range management requires a knowledge of the kinds 
of soil and of the potential natural plant community. It 
also requires an evaluation of the present range 
condition. Range condition is determined by comparing 
the present plant community with the potential natural 
plant community on a particular range site. The more 
closely the existing community resembles the potential 
community, the better the range condition. Range 
condition is an ecological rating only. It does not have a 
specific meaning that pertains to the present plant 
community in a given use. 

The objective in range management is to control 
grazing so that the plants growing on a site are about 
the same in kind and amount as the potential natural 
plant community for that site. Such management 
generally results in the optimum production of 
vegetation, reduction of undesirable brush species, 
conservation of water, and control of water erosion and 
Soil blowing. Sometimes, however, a range condition 
somewhat below the potential meets grazing needs, 
provides wildlife habitat, and protects soil and water 
resources. 


Native Woodland 
Prepared by Keith A. Ticknor, forester, Scil Conservation Service. 


Very little native woodland occurs in Box Butte County. 
Black wiliow and eastern cottonwood are along the 
bottom lands of the Niobrara River, Box Butte Creek, 
and Dry Creek. Skunkbush sumac is in most of 
the steep canyon areas. 

The native trees are mostly scattered and do not 
make up a sufficiently large concentration to have 
commercial value for wood products. 


Windbreaks and Environmental Plantings 


Keith A. Ticknor, forester, Soil Conservation Service, helped prepare 
this section. 

Most of the ranch headquarters and farmsteads in Box 
Butte County are surrounded by trees, which were 
planted at various times since the headquarters were 
10).|Also, many 8- to 10-row shelterbelts 
have been planted throughout the county. Few trees or 
shrubs grow naturally in the county. 

In order for windbreaks to fulfill their intended purpose, 
the species of trees or shrubs selected should be suited 
to the soil on which they are planted. Selecting suitable 
species helps to obtain maximum survival and growth 
rates. Permeability, available water capacity, and fertility 
greatly affect the growth rate of trees and shrubs. 

An insufficient amount of moisture in the county 
affects the survival rate. Drip irrigation helps to overcome 
the moisture deficiency. Proper site preparation prior to 
planting and control of weeds or other competing plants 
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Figure 10.—This windbreak of redcedar and ponderosa pine on Alliance loam, 1 to 3 percent slopes, helps to protect a farmstead. 


after planting are the major needs when a windbreak is 
established and managed. 

Many of the older windbreaks and shelterbelts are 
deteriorating because they are crowded or because 
short-lived trees and shrubs have reached or passed 
maturity. Renovation is needed to restore the 
effectiveness of the windbreaks. 

Windbreaks protect livestock, buildings, and yards 
from wind and snow. They also protect fruit trees and 
gardens, and they furnish habitat for wildlife. Several 
rows of low- and high-growing broadleaf and coniferous 
trees and shrubs provide the most protection. 

Field windbreaks are narrow plantings made at right 
angles to the prevailing wind and at specific intervals 
across the field. The interval depends on the erodibility 
of the soil. Field windbreaks protect cropland and crops 
from wind, hold snow on the fields, and provide food and 
cover for wildlife. 

Environmental plantings help to beautify and screen 
houses and other buildings and to abate noise. The 
plants, mostly evergreen shrubs and trees, are closely 
spaced. To insure plant survival, a healthy planting stock 
of suitable species should be planted properly on a well 
prepared site and maintained in good condition. 

Table 9 $hows the height that locally grown trees and 
Shrubs are expected to reach in 20 years on various 
soils. The estimates in table 9 are based on 
measurements and observation of established plantings 
that have been given adequate care. They can be used 
as a guide in planning windbreaks and screens. 
Additional information on planning windbreaks and 
screens and planting and caring for trees and shrubs 
can be obtained from local offices of the Soil 


Conservation Service or the Cooperative Extension 
Service or from a nursery. 


Recreation 


Robert O. Koerner, biologist, Soil Conservation Service, helped 
prepare this section. 


The recreation activities available in Box Butte County 
include swimming, waterskiing, fishing, picnicking, hiking, 
and camping, and hunting for big game, small game, and 
waterfowl. 

The city of Alliance has an excellent park system that 
includes picnic sites, a swimming pool, softball fields, 
and a golf course. Jogging trails and nature study areas 
are available also. 

Box Butte County offers some of the best pheasant 
hunting in the state. Big game hunting for antelope, 
white-tailed deer, and mule deer is available during 
regular seasons. Doves and, to a lesser extent, sharp- 
tailed grouse provide sport for the hunter during regular 
seasons. 

The soils of the survey area are rated in| table 10 
according to limitations that affect their suitability Tor 
recreation. The ratings are based on restrictive soil 
features, such as wetness, slope, and texture of the 
surface layer. Susceptibility to flooding is considered. Not 
considered in the ratings, but important in evaluating a 
site, are the location and accessibility of the area, the 
size-and shape of the area and its scenic quality, 
vegetation, access to water, potential water 
impoundment sites, and access to public sewerlines. The 
capacity of the soil to absorb septic tank effluent and the 
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ability of the soil to support vegetation are also 
important. Soils subject to flooding are limited for 
recreation use by the duration and intensity of flooding 
and the season when flooding occurs. In planning 
recreation facilities, onsite assessment of the height, 
duration, intensity, and frequency of flooding is essential. 
1 he degree of soil limitation is expressed 
as slight, moderate, or severe. Slight means that soil 
properties are generally favorable and that limitations are 
minor and easily overcome. Moderate means that 
limitations can be overcome or alleviated by planning, 
design, or special maintenance. Severe means that soil 
properties are unfavorable and that limitations can be 
offset only by costly soil reclamation, special design, 
intensive maintenance, limited use, or by a combination 
of these measures. 

The information in table 10 can be supplemented by 
other information in this survey, for example, 
interpretations for septic tank absorption fields in table 

[13]and interpretations for dwellings without basements 
and for local roads and streets intable 12] 

Camp areas require site preparation such as shaping 
and leveling the tent and parking areas, stabilizing roads 
and intensively used areas, and installing sanitary 
facilities and utility lines. Camp areas are subject to 
heavy foot traffic and some vehicular traffic. The best 
soils have mild slopes and are not wet or subject to 
flooding during the period of use. The surface has few or 
no stones or boulders, absorbs rainfall readily but 
remains firm, and is not dusty when dry. Strong slopes 
and stones or boulders can greatly increase the cost of 
constructing campsites. 

Picnic areas are subject to heavy foot traffic. Most 
vehicular traffic is confined to access roads and parking 
areas. The best soils for picnic areas are firm when wet, 
are not dusty when dry, are not subject to flooding 
during the period of use, and do not have slopes or 
stones or boulders that increase the cost of shaping 
sites or of building access roads and parking areas. 

Playgrounds require soils that can withstand intensive 
foot traffic. The best soils are almost level and are not 
wet or subject to flooding during the season of use. The 
surface is free of stones and boulders, is firm after rains, 
and is not dusty when dry. If grading is needed, the 
depth of the soil over bedrock or a hardpan should be 
considered. 

Paths and trails tor hiking, horseback riding, and 
bicycling should require little or no cutting and filling. The 
best soils are not wet, are firm after rains, are not dusty 
when dry, and are not subject to flooding more than 
once a year during the period of use. They have 
moderate slopes and few or no stones or boulders on 
the surface. 

Golf fairways are subject to heavy foot traffic and 
some light vehicular traffic. Cutting or filling may be 
required. The best soils for use as golf fairways are firm 
when wet, are not dusty when dry, and are not subject to 
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prolonged flooding during the period of use. They have 
moderate slopes and no stones or boulders on the 
surface. The suitability of the soil for tees or greens is 
not considered in rating the soils. 


Wildlife Habitat 


Robert O. Koerner, biologist, Soil Conservation Service, helped 
prepare this section. 


Soils affect the kind and amount of vegetation that is 
available to wildlife as food and cover. They also affect 
the construction of water impoundments. The kind and 
abundance of wildlife depend largely on the amount and 
distribution of food, cover, and water. Wildlife habitat can 
be created or improved by planting appropriate 
vegetation, by maintaining the existing plant cover, or by 
promoting the natural establishment of desirable plants. 

iibi 11] the soils in the survey area are rated 
according to their potential for providing habitat for 
various kinds of wildlife. This information can be used in 
planning parks, wildlife refuges, nature study areas, and 
other developments for wildlife; in selecting soils that are 
suitable for establishing, improving, or maintaining 
specific elements of wildlife habitat; and in determining 
the intensity of management needed for each element of 
the habitat. 

The potential of the soil is rated good, fair, poor, or 
very poor. À rating of good indicates that the element or 
kind of habitat is easily established, improved, or 
maintained. Few or no limitations affect management, 
and satisfactory results can be expected. A rating of fair 
indicates that the element or kind of habitat can be 
established, improved, or maintained in most places. 
Moderately intensive management is required for 
satisfactory results. A rating of poor indicates that 
limitations are severe for the designated element or kind 
of habitat. Habitat can be created, improved, or 
maintained in most places, but management is difficult 
and must be intensive. A rating of very poor indicates 
that restrictions for the element or kind of habitat are 
very severe and that unsatisfactory resuits can be 
expected. Creating, improving, or maintaining habitat is 
impractical or impossible. 

The elements of wildlife habitat are described in the 
following paragraphs. 

Grain and seed crops are domestic grains and seed- 
producing herbaceous plants. Soil properties and 
features that affect the growth of grain and seed crops 
are depth of the root zone, texture of the surface layer, 
available water capacity, wetness, slope, surface 
stoniness, and flood hazard. Soil temperature and soil 
moisture are also considerations. Examples of grain and 
Seed crops are corn, wheat, oats, and grain sorghum. 

Grasses and legumes are domestic perennial grasses 
and herbaceous legumes. Soil properties and features 
that affect the growth of grasses and legumes are depth 
of the root zone, texture of the surface layer, available 
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water capacity, wetness, surface stoniness, flood hazard, 
and slope. Soil temperature and soil moisture are also 
considerations. Examples of grasses and legumes are 
fescue, lovegrass, smooth brome, clover, and alfalfa. 

Wild herbaceous plants are native or naturally 
established grasses and forbs, including weeds. Soil 
properties and features that affect the growth of these 
plants are depth of the root zone, texture of the surface 
layer, available water capacity, wetness, surface 
stoniness, and flood hazard. Soil temperature and soil 
moisture are also considerations. Examples of wild 
herbaceous plants are biuestem, goldenrod, 
beggarweed, wheatgrass, and blue grama. 

Hardwood trees and woody understory produce nuts 
or other fruit, buds, catkins, twigs, bark, and foliage. Soil 
properties and features that affect the growth of 
hardwood trees and shrubs are depth of the root zone, 
the available water capacity, and wetness. Examples of 
these plants are oak, poplar, green ash, honeylocust, 
apple, hawthorn, dogwood, hickory, willow, and eastern 
cottonwood. Examples of fruit-producing shrubs that are 
suitable for planting on soils rated good are Russian- 
olive, autumn-olive, and wild plum. 

Coniferous plants furnish browse and seeds. Soil 
properties and features that affect the growth of 
coniferous trees, shrubs, and ground cover are depth of 
the root zone, available water capacity, and wetness. 
Examples of coniferous plants are pine, spruce, fir, 
cedar, and juniper. 

Shrubs are bushy woody plants that produce fruit, 
buds, twigs, bark, and foliage. Soil properties and 
features that affect the growth of shrubs are depth of the 
root zone, available water capacity, salinity, and soil 
moisture. Examples of shrubs are mountainmahogany, 
bitterbrush, snowberry, and big sagebrush. 

Wetland plants are annual and perennial wild 
herbaceous plants that grow on moist or wet sites. 
Submerged or floating aquatic plants are excluded. Soil 
properties and features affecting wetland plants are 
texture of the surface layer, wetness, reaction, salinity, 
slope, and surface stoniness. Examples of wetland 
plants are smartweed, prairie cordgrass, rushes, sedges, 
and reedgrasses. 

Shallow waier areas have an average depth of less 
than 5 feet. Some are naturally wet areas. Others are 
created by dams, levees, or other water-control 
structures. Soil properties and features affecting shallow 
water areas are depth to bedrock, wetness, surface 
stoniness, slope, and permeability. Examples of shallow 
water areas are marshes, waterfowl feeding areas, and 
ponds. 

The habitat for various kinds of wildlife is described in 
the following paragraphs. 

Habitat for openiand wildlife consists of cropland, 
pasture, meadows, and areas that are overgrown with 
grasses, herbs, shrubs, and vines. These areas produce 
grain and seed crops, grasses and legumes, and wild 
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herbaceous plants. The wildlife attracted to these areas 
include bobwhite quail, pheasant, meadowlark, field 
sparrow, cottontail, skunk, and red fox. 

Habitat for woodland wildlife consists of areas of 
deciduous plants or coniferous plants or both and 
associated grasses, legumes, and wild herbaceous 
plants. Wildlife attracted to these areas include wild 
turkey, coyote, woodcock, thrushes, woodpeckers, 
squirrels, red fox, raccoon, deer, and opposum. 

Habitat for wetland wildlife consists of open, marshy or 
swampy shallow water areas. Some of the wildlife 
attracted to such areas are ducks, geese, shore birds, 
muskrat, and beaver. 

Habitat for rangeland wildlife consists of areas of 
shrubs and wild herbaceous plants. Wildlife attracted to 
rangeland include antelope, badger, deer, prairie grouse, 
meadowlark, and long-billed curlew. 

The 11 soil associations on the general soil map can 
be grouped, as follows, according to the wildlife habitat 
they support. 

The Las Animas-Lisco association includes bottom 
lands of the Niobrara River Valley. It is mainly in native 
grassland. In Box Butte County, the upper end of the 
Niobrara River is very narrow, and very few trees are 
along this stretch of the river. Rangeland wildlife— 
antelope, white-tailed deer, and mule deer—are in this 
association. Wet areas on the bottom lands harbor 
waterfowl, shore birds, mink, muskrats, beaver, raccoon, 
and oppossum. 

The Busher-Valent-Tassel association, the Norrest- 
Canyon-Creighton association, the Sarben-Busher 
association, the Valent-Dailey association, and the 
Valentine association have many rangeland widelife 
species, mainly antelope, white-tailed deer, mule deer, 
prairie grouse, meadowlark, lark bunting, prairie dog, 
coyote, cottontail, and jackrabbits. Trees and shrubs 
occur only where they have been planted, and these are 
confined mainly to farmsteads and field windbreaks. The 
main species are redcedar, ponderosa pine, native plum, 
chokecherry, hackberry, caragana, and Siberian elm. 
Most of these plantings were planted as a part of the 
Prairie States Forestry Project and are about the same 
age. Some of the shelterbelts have golden flowering 
currant as an understory plant, which makes good food 
and cover for many kinds of wildlife. Along some 
drainageways, native skunkbush sumac is common. This 
provides browse for deer as well as food for birds and 
other small animals. 

The Alliance-Rosebud-Keith association, the 
Creighton-Oglala-Canyon association, the Satanta- 
Jayem-Busher association, and the Alliance-Hemingford- 
Satanta association are primarily in cropland. Winter 
wheat-summer fallow is a common rotation under 
dryland farming. Field beans, corn, sugar beets, and 
alfalfa are grown under irrigation. This cropland provides 
a variety of cover and food for openland wildlife, such as 
pheasants and songbirds. Wheat is grown in rotation 
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with fallow and is generally stripcropped to help control 
soil blowing. The stripcropping provides diversity of 
wildlife habitat. Field windbreaks and farmstead 
shelterbeits, along with scattered trees and shrubs in 
fence rows and roadside ditches, provide additional 
cover that is especially important in winter. Some of the 
side drainageways of Box Butte Creek have a perched 
water table. This creates wetland areas, which attract 
both waterfowl and shore birds. 

The Janise-Lisco association is along Snake Creek 
and is primarily in grassland. Marshy areas occur where 
the water table is at or near the surface. Cattails and 
other wetland vegetation are in these areas. Waterfowl, 
shore birds, mink, muskrat, weasel, skunk, opossum, and 
raccoon are common here, along with an abundance of 
small mammals. 

All the associations support habitat for mourning 
doves. 


Engineering 


This section provides information for planning land 
uses related to urban development and to water 
management. Soils are rated for various uses, and the 
most limiting features are identified. The ratings are 
given in the following tables: Building site development, 
Sanitary facilities, Construction materials, and Water 
management. The ratings are based on observed 
performance of the soils and on the estimated data and 
test data in the "Soil Properties" section. 

Information ín this section is intended for land use 
planning, for evaluating (and use alternatives, and for 
planning site investigations prior to design and 
construction. The information, however, has limitations. 
For example, estimates and other data generally apply 
only to that part of the soil within a depth of 5 or 6 feet. 
Because of the map scale, small areas of different soils 
may be included within the mapped areas of a specific 
sol. 

The information is not site specific and does not 
eliminate the need for onsite investigation of the soils or 
for testing and analysis by personnel experienced in the 
design and construction of engineering works. 

Government ordinances and regulations that restrict 
certain land uses or impose specific design criteria were 
not considered in preparing the information in this 
section. Local ordinances and regulations need to be 
considered in planning, in site selection, and in design. 

Soil properties, site features, and observed 
performance were considered in determining the ratings 
in this section. During the fieldwork for this soil survey, 
determinations were made about grain-size distribution, 
liquid limit, plasticity index, soil reaction, depth to 
bedrock, hardness of bedrock within 5 to 6 feet of the 
surface, soil wetness, depth to a seasonal high water 
table, slope, likelihood of flooding, natural soil structure 
aggregation, and soil density. Data were collected about 
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kinds of clay minerals, mineralogy of the sand and silt 
fractions, and the kind of adsorbed cations. Estimates 
were made for erodibility, permeability, corrosivity, shrink- 
swell potential, available water capacity, and other 
behavioral characteristics affecting engineering uses. 

This information can be used to (1) evaluate the 
potential of areas for residential, commercial, industrial, 
and recreation uses; (2) make preliminary estimates of 
construction conditions; (3) evaluate alternative routes 
for roads, streets, highways, pipelines, and underground 
cables; (4) evaluate alternative sites for sanitary landfills, 
septic tank absorption fields, and sewage lagoons; (5) 
plan detailed onsite investigations of soils and geology; 
(6) locate potential sources of gravel, sand, earthfill, and 
topsoil; (7) plan drainage systems, irrigation systems, 
ponds, terraces, and other structures for soil and water 
conservation; and (8) predict performance ot proposed 
smail structures and pavements by comparing the 
performance of existing similar structures on the same or 
similar soils. 

The information in the tables, along with the soil maps, 
the soil descriptions, and other data provided in this 
survey can be used to make additional interpretations. 

Some of the terms used in this soil survey have a 
special meaning in soil science and are defined in the 
Glossary. 


Bullding Site Development 


Table 12|shows the degree and kind of soil limitations 


that affect shallow excavations, dwellings with and 
without basements, small commercial buildings, local 
roads and streets, and lawns and landscaping. The 
limitations are considered sight if soil properties and site 
features are generally favorable for the indicated use 
and limitations are minor and easily overcome; moderate 
if soil properties or site features are not favorable for the 
indicated use and special planning, design, or 
maintenance is needed to overcome or minimize the 
limitations; and severe if soil properties or site features 
are so unfavorable or so difficult to overcome that 
special design, significant increases in construction 
Costs, and possibly increased maintenance are required. 
Special feasibility studies may be required where the soil 
limitations are severe. 

Shallow excavations are trenches or holes dug to a 
maximum depth of 5 or 6 feet for basements, graves, 
utility lines, open ditches, and other purposes. The 
ratings are based on soil properties, site features, and 
observed performance of the soils. The ease of digging, 
filling, and compacting is affected by the depth to 
bedrock or a very firm dense layer; stone content; soil 
texture; and slope. The time of the year that excavations 
can be made is affected by the depth to a seasonal high 
water table and the susceptibility of the soil to flooding. 
The resistance of the excavation walls or banks to 
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sloughing or caving is affected by soil texture and the 
depth to the water table. 

Dwellings and small commercial buildings are 
structures built on shallow foundations on undisturbed 
soil. The load limit is the same as that for single-family 
dwellings no higher than three stories. Ratings are made 
for small commercial buildings without basements, for 
dwellings with basements, and for dwellings without 
basements. The ratings are based on soil properties, site 
features, and observed performance of the soils. A high 
water table, flooding, shrink-swel! potential, and organic 
layers can cause the movement of footings. A high water 
table, depth to bedrock, large stones, and flooding affect 
the ease of excavation and construction. Landscaping 
and grading that require cuts and fills of more than 5 to 
6 feet are not considered. 

Local roads and streets have an all-weather surface 
and carry automobile and light truck traffic all year. They 
have a subgrade of cut or fill soil material, a base of 
gravel, crushed rock, or stabilized soil material, and a 
flexible or rigid surface. Cuts and fills are generally 
limited to less than 6 feet. The ratings are based on soil 
properties, site features, and observed performance of 
the soils. Depth to bedrock, a high water table, flooding, 
large stones, and slope affect the ease of excavating 
and grading. Soil strength (as inferred from the 
engineering classification of the soil), shrink-swell 
potential, frost action potential, and depth to a high 
water table affect the traffic supporting capacity. 

Lawns and landscaping require soils on which turf and 
ornamental trees and shrubs can be established and 
maintained. The ratings are based on soil properties, site 
features, and observed performance of the soils. Soil 
reaction, a high water table, depth to bedrock, the 
available water capacity in the upper 40 inches, and the 
content of salts, sodium, and sulfidic materials affect 
plant growth. Flooding, wetness, slope, stoniness, and 
the amount of sand, clay, or organic matter in the 
surface layer affect trafficability after vegetation is 
established. 


Sanitary Facilities 


[Table 13]shows the degree and the kind of soil 
limitations that affect septic tank absorption fields, 
sewage lagoons, and sanitary landfills. The limitations 
are considered s/ight if soil properties and site features 
are generally favorable for the indicated use and 
limitations are minor and easily overcome; moderate if 
soil properties or site features are not favorable for the 
indicated use and special planning, design, or 
maintenance is needed to overcome or minimize the 
limitations; and severe if soil properties or site features 
are so unfavorable or so difficult to overcome that 
special design, significant increases in construction 
CQ and possibly increased maintenance are required. 
also shows the suitability of the soils for use 
as daily cover for landfills. A rating of good indicates that 
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soil properties and site features are favorable for the use 
and good performance and low maintenance can be 
expected; fair indicates that soil properties and site 
features are moderately favorable for the use and one or 
more soil properties or site features make the soil less 
desirable than the soils rated good; and poor indicates 
that one or more soil properties or site features are 
unfavorable for the use and overcoming the unfavorable 
properties requires special design, extra maintenance, or 
costly alteration. 

Septic tank absorption fields are areas in which 
effluent from a septic tank is distributed into the soil 
through subsurface tiles or perforated pipe. Only that 
part of the soil between depths of 24 and 72 inches is 
evaluated. The ratings are based on soil properties, site 
features, and observed performance of the Soils. 
Permeability, a high water table, depth to bedrock, and 
flooding affect absorption of the effluent. Large stones 
and bedrock interfere with installation. 

Unsatisfactory performance of septic tank absorption 
fields, including excessively slow absorption of effluent, 
surfacing of effluent, and hillside seepage, can affect 
public health. Ground water can be polluted if highly 
permeable sand and gravel or fractured bedrock is less 
than 4 feet below the base of the absorption field, if 
slope is excessive, or if the water table is near the 
surface. There must be unsaturated soil material beneath 
the absorption field to filter the effluent effectively. Many 
local ordinances require that this material be of a certain 
thickness. 

Sewage lagoons are shallow ponds constructed to 
hold sewage while aerobic bacteria decompose the solid 
and liquid wastes. Lagoons should have a nearly level 
floor surrounded by cut slopes or embankments of 
compacted soil. Lagoons generally are designed to hold 
the sewage within a depth of 2 to 5 feet. Nearly 
impervious soil material for the lagoon floor and sides is 
required to minimize seepage and contamination of 
groun ater. 
pou ratings for the natural soil that makes 
up the lagoon floor. The surface layer and, generally, 1 
or 2 feet of soil material below the surface layer are 
excavated to provide material for the embankments. The 
ratings are based on soil properties, site features, and 
observed performance of the soils. Considered in the 
ratings are slope, permeability, a high water table, depth 
to bedrock, flooding, large stones, and content of 
organic matter. 

Excessive seepage due to rapid permeability of the 
soil or a water table that is high enough to raise the level 
of sewage in the lagoon causes a lagoon to function 
unsatisfactorily. Pollution results if seepage is excessive 
or if floodwater overtops the lagoon. A high content of 
organic matter is detrimental to proper functioning of the 
lagoon because it inhibits aerobic activity. Slope, 
bedrock, and cemented pans can cause construction 


102 


problems, and large stones can hinder compaction of 
the lagoon floor. 

Sanitary landfills are areas where solid waste is 
disposed of by burying it in soil. There are two types of 
landfill—trench and area. In a trench landfill, the waste is 
placed in a trench. It is spread, compacted, and covered 
daily with a thin layer of soil excavated at the site. In an 
area landfill, the waste is placed in successive layers on 
the surface of the soil. The waste is spread, compacted, 
and covered daily with a thin layer of soil from a source 
away from the site. 

Both types of landfill must be able to bear heavy 
vehicular traffic. Both types involve a risk of ground 
water pollution. Ease of excavation and revegetation 
needs to be considered. 

The ratings in [table 13|are based on soil properties, 
Site features, and observed performance of the soils. 
Permeability, depth to bedrock, a high water table, slope, 
and flooding affect both types of landfill. Texture, stones 
and boulders, highly organic layers, soil reaction, and 
content of salts and sodium affect trench type landfills. 
Unless otherwise stated, the ratings apply only to that 
part of the soil within a depth of about 6 feet. For deeper 
trenches, a limitation rated slight or moderate may not 
be valid. Onsite investigation is needed. 

Daily cover for landfill is the soil material that is used 
to cover compacted solid waste in an area type sanitary 
landfill. The soil material is obtained offsite, transported 
to the landfill, and spread over the waste. 

Soil texture, wetness, coarse fragments, and slope 
affect the ease of removing and spreading the material 
during wet and dry periods. Loamy or silty soils that are 
free of large stones or excess gravel are the best cover 
for a landfill. Clayey soils are sticky or cloddy and are 
difficult to spread; sandy soils are subject to soil blowing. 

After soil material has been removed, the soil material 
remaining in the borrow area must be thick enough over 
bedrock, a cemented pan, or the water tabie to permit 
revegetation. The soil material used as final cover for a 
landfill should be suitable for plants. The surface layer 
generally has the best workability, more organic matter, 
and the best potential for plants. Material from the 
surface layer should be stockpiled for use as the final 
cover. 


Construction Materials 


gives information about the soils as a source 
of roadfill, sand, gravel, and topsoil. The soils are rated 
good, fair, or poor as a source of roadfill and topsoil. 
They are rated as a probable or improbable source of 
sand and gravel. The ratings are based on soil 
Properties and site features that affect the removal of 
the soil and its use as construction material. Normal 
compaction, minor processing, and other standard 
construction practices are assumed. Each soil is 
evaluated to a depth of 5 feet. 
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Roadfill is soil material that is excavated in one place 
and used in road embankments in another place. in this 
table, the soils are rated as a source of roadfill for low 
embankments, generally less than 6 feet high and less 
exacting in design than higher embankments. 

The ratings are for the soil material below the surface 
layer to a depth of 5 feet. It is assumed that soil layers 
will be mixed during excavating and spreading. Many 
Soils have layers of contrasting suitability within their 
profile. The table showing engineering index properties 
provides detailed information about each soil layer. This 
information can help determine the suitability of each 
layer for use as roadfill. The performance of soil after it 
is stabilized with lime or cement is not considered in the 
ratings. 

The ratings are based on soil properties, site features, 
and observed performance of the soils. The thickness of 
Suitable material is a major consideration. The ease of 
excavation is affected by large stones, a high water 
table, and slope. How well the soil performs in place 
after it has been compacted and drained is determined 
by its strength (as inferred from the engineering 
classification of the soil) and shrink-swell potential. 

Soils rated good contain significant amounts of sand 
or gravel or both. They have at least 5 feet of suitable 
material, low shrink-swell potential, few cobbles and 
stones, and slopes of 15 percent or less. Depth to the 
water table is more than 3 feet. Soils rated fair are more 
than 35 percent silt- and clay-sized particles and have a 
Plasticity index of less than 10. They have moderate 
shrink-swell potential, slopes of 15 to 25 percent, or 
many stones. Depth to the water table is 1 to 3 feet. 
Soils rated poor have a plasticity index of more than 10, 
a high shrink-swell potential, many stones, or slopes of 
more than 25 percent. They are wet, and the depth to 
the water table is less than 1 foot. They may have layers 
of suitable material, but the material is less than 3 feet 
thick. 

Sand and gravel are natural aggregates suitable for 
commercia! use with a minimum of processing. Sand and 
gravel are used in many kinds of constructi 
Specifications for each use vary widely. abia] only 
the probability of finding material in suitable quantity is 
evaluated. The suitability of the material for specific 
Purposes is not evaluated, nor are factors that affect 
excavation of the material. 

The properties used to evaluate the soil as a source of 
sand or gravel are gradation of grain sizes (as indicated 
by the engineering classification of the soil), the 
thickness of suitable material, and the content of rock 
fragments. Kinds of rock, acidity, and stratification are 
given in the soil series descriptions. Gradation of grain 
sizes is given in the table on engineering index 
properties. 

A soil rated as a probable source has a layer of clean 
sand or gravel or a layer of sand or gravel that is up to 
12 percent silty fines. This material must be at least 3 
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feet thick and less than 50 percent, by weight, large 
stones. All other soils are rated as an improbable 
source. Coarse fragments of soft bedrock, such as shale 
and siltstone, are not considered to be sand and gravel. 

Topsoil is used to cover an area so that vegetation 
can be established and maintained. The upper 40 inches 
of a soil is evaluated for use as topsoil. Also evaluated is 
the reclamation potential of the borrow area. 

Plant growth is affected by toxic material and by such 
properties as soil reaction, available water capacity, and 
fertility. The ease of excavating, loading, and spreading 
is affected by rock fragments, slope, a water table, soil 
texture, and thickness of suitable material. Reclamation 
of the borrow area is affected by slope, a water table, 
rock fragments, bedrock, and toxic material. 

Soils rated good have triable loamy material to a depth 
of at least 40 inches. They are free of stones and 
cobbles, have little or no gravel, and have slopes of less 
than 8 percent. They are low in content of soluble salts, 
are naturally fertile or respond well to fertilizer, and are 
not so wet that excavation is difficult. 

Soils rated fair are sandy soils, loamy soils that have a 
relatively high content of clay, soils that have only 20 to 
40 inches of suitable material, soils that have an 
appreciable amount of gravel, stones, or soluble salts, or 
soils that have stopes of 8 to 15 percent. The soils are 
not so wet that excavation is difficult. 

Soils rated poor are very sandy or clayey, have less 
than 20 inches of suitable material, have a large amount 
of gravel, stones, or soluble salts, have slopes of more 
than 15 percent, or have a seasonal water table at or 
near the surface. 

The surface layer of most soils is generally preferred 
for topsoil because of its organic matter content. Organic 
matter greatly increases the absorption and retention of 
moisture and nutrients for plant growth. 


Water Management 


| Table 15 gives information on the soil properties and 
site features that affect water management. The degree 
and kind of soil limitations are given for pond reservoir 
areas and embankments, dikes, and levees. The 
limitations are considered sight if soil properties and site 
features are generally favorable for the indicated use 
and limitations are minor and are easily overcome; 
moderate if soil properties or site features are not 
favorable for the indicated use and special planning, 
design, or maintenance is needed to overcome or 
minimize the limitations; and severe if soil properties or 
site features are so unfavorable or so difficult to 
overcome that special design, significant increase in 
construction costs, and possibly increased maintenance 
are required. 

This table also gives for each soil the restrictive 
features that affect drainage, irrigation, terraces and 
diversions, and grassed waterways. 
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Pond reservoir areas hold water behind a dam or 
embankment. Soils best suited to this use have low 
seepage potential in the upper 60 inches. The seepage 
potential is determined by the permeability of the soil 
and the depth to fractured bedrock or other permeable 
material. Excessive slope can affect the storage capacity 
of the reservoir area. 

Embankments, dikes, and levees are raised structures 
of soil material, generally less than 20 feet high, 
constructed to impound water or to protect land against 
overflow. In this table, the soils are rated as a source of 
material for embankment fill. The ratings apply to the soil 
material below the surface layer to a depth of about 5 
feet. It is assumed that soil layers will be uniformly mixed 
and compacted during construction. 

The ratings do not indicate the ability of the natural 
soil to support an embankment. Soil properties to a 
depth even greater than the height of the embankment 
can affect performance and safety of the embankment. 
Generally, deeper onsite investigation is needed to 
determine these properties. 

Soil material in embankments must be resistant to 
seepage, piping, and erosion and have favorable 
compaction characteristics. Unfavorable features include 
less than 5 feet of suitable material and a high content 
of stones or boulders, organic matter, or salts or sodium. 
A high water table affects the amount of usable material. 
It also affects trafficability. 

Drainage is the removal of excess surface and 
subsurface water from the soil. How easily and 
effectively the soil is drained depends on the depth to 
bedrock, to a cemented pan, or to other layers that 
affect the rate of water movement; permeability; depth to 
a high water table or depth of standing water if the soil is 
subject to ponding; slope; susceptibility to flooding; 
subsidence of organic layers; and potential frost action. 
Excavating and grading and the stability of ditchbanks 
are affected by depth to bedrock, large stones, slope, 
and the hazard of cutbanks caving. The productivity of 
the soil after drainage is adversely affected by extreme 
acidity or by toxic substances in the root zone, such as 
salts, sodium, or sulfur. Availability of drainage outlets is 
not considered in the ratings. 

Irrigation is the controlled application of water to 
supplement rainfall and support plant growth. The design 
and management of an irrigation system are affected by 
depth to the water table, the need for drainage, flooding, 
available water capacity, intake rate, permeability, 
erosion hazard, and slope. The construction of a system 
is affected by large stones and depth to bedrock. The 
performance of a system is affected by the depth of the 
root zone, the amount of salts or sodium, and soil 
reaction. 

Terraces and diversions are embankments or a 
combination of channels and ridges constructed across 
a slope to reduce erosion and conserve moisture by 
intercepting runoff. Slope, wetness, large stones, and 
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depth to bedrock affect the construction of terraces and 
diversions. A restricted rooting depth, a severe hazard of 
wind or water erosion, an excessively coarse texture, 
and restricted permeability adversely affect maintenance. 
Grassed waterways are natural or constructed 
channels, generally broad and shallow, that conduct 
surface water to outlets at a nonerosive velocity. Large 


stones, wetness, slope, and depth to bedrock affect the 
construction of grassed waterways. A hazard of wind 
erosion, low available water capacity, restricted rooting 
depth, toxic substances such as salts or sodium, 

and restricted permeability adversely affect the 

growth and maintenance of the grass after 
construction. 


Soil Properties 
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Data relating to soil properties are collected during the 
course of the soil survey. The data and the estimates of 
soil and water features, listed in tables, are explained on 
the following pages. 

Soil properties are determined by field examination of 
the soils and by laboratory index testing of some 
benchmark soils. Established standard procedures are 
followed. During the survey, many shallow borings are 
made and examined to identify and classify the soils and 
to delineate them on the soil maps. Samples are taken 
from some typical profiles and tested in the laboratory to 
determine grain-size distribution, plasticity, and 
compaction characteristics. These results are reported in 

[table 19. ] 19. 


Estimates of soil properties are based on field 
examinations, on laboratory tests of samples from the 
survey area, and on laboratory tests of samples of 
similar soils in nearby areas. Tests verify field 
observations, verify properties that cannot be estimated 
accurately by field observation, and help characterize 
key soils. 

The estimates of soil properties shown in the tables 
include the range of grain-size distribution and Atterberg 
limits, the engineering classifications, and the physical 
and chemical properties of the major layers of each soil. 
Pertinent soil and water features also are given. 


Engineering Index Properties 


[Table 16]gives estimates of the engineering 
classification and of the range of index properties for the 
major layers of each soil in the survey area. Most soils 
have layers of contrasting properties within the upper 5 
or 6 feet. 

Depth to the upper and lower boundaries of each layer 
is indicated. The range in depth and information on other 
properties of each layer are given for each soil series 
under “Soil Series and Their Morphology.” 

Texture is given in the standard terms used by the 
U.S. Department of Agriculture. These terms are defined 
according to percentages of sand, silt, and clay in the 
fraction of the soil that is less than 2 millimeters in 
diameter. “Loam,” for example, is soil that is 7 to 27 
percent clay, 28 to 50 percent silt, and less than 52 
percent sand. If the content of particles coarser than 
sand is as much as 15 percent, an appropriate modifier 
is added, for example, "gravelly." Textural terms are 
defined in the Glossary. 


Classification ot the soils is determined according to 
the Unified soil classification system (2) and the system 
adopted by the American Association of State Highway 
and Transportation Officials (7). 

The Unified system classifies soils according to 
properties that affect their use as construction material. 
Soils are classified according to grain-size distribution of 
the fraction less than 3 inches in diameter and according 
to plasticity index, liquid limit, and organic matter 
content. Sandy and gravelly soils are identified as GW, 
GP, GM, GC, SW, SP, SM, and SC; silty and clayey soils 
as ML, CL, OL, MH, CH, and OH; and highly organic 
soils as PT. Soils exhibiting engineering properties of two 
groups can have a dual classification, for example, SP- 
SM. 

The AASHTO system classifies soils according to 
those properties that affect roadway construction and 
maintenance. In this system, the fraction of a mineral soll 
that is less than 3 inches in diameter is classified in one 
of seven groups from A-1 through A-7 on the basis of 
grain-size distribution, liquid limit, and plasticity index. 
Soils in group A-1 are coarse grained and low in content 
of fines (silt and clay). At the other extreme, soils in 
group A-7 are fine grained. Highly organic soils are 
classified in group A-8 on the basis of visual inspection. 

If laboratory data are available, the A-1, A-2, and A-7 
groups are further classified as A-1-a, A-1-b, A-2-4, A-2- 
5, A-2-6, A-2-7, A-7-5, or A-7-6. As an additional 
refinement, the suitability of à soil as subgrade material 
can be indicated by a group index number. Group index 
numbers range from 0 for the best subgrade material to 
20 or higher for the poorest. The AASHTO classification 
for soils tested, with group index numbers in 
parentheses, is given in table 19. 

Hock fragments larger than 3 inches in diameter are 
indicated as a percentage of the total soil on a dry- 
weight basis. The percentages are estimates determined 
mainly by converting volume percentage in the field to 
weight percentage. 

Percentage (of soil particles) passing designated 
sieves is the percentage of the soil fraction less than 3 
inches in diameter based on an ovendry weight. The 
sieves, numbers 4, 10, 40, and 200 (USA Standard 
Series), have openings of 4.76, 2.00, 0.420, and 0.074 
millimeters, respectively. Estimates are based on 
laboratory tests of soils sampled in the survey area and 
in nearby areas and on estimates made in the field. 
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Liquid limit and plasticity index (Atterberg limits) 
indicate the plasticity characteristics of a soil. The 
estimates are based on test data from the survey area or 
from nearby areas and on field examination. 


Physical and Chemical Properties 


[Table 17] shows estimates of some characteristics and 
features that affect soil behavior. These estimates are 
given for the major layers of each soil in the survey area. 
The estimates are based on field observations and on 
test data for these and similar soils. 

Clay as a soil separate consists of mineral soil 
particles that are less than 0.002 millimeter in diameter. 
In this table, the estimated clay content of each major 
soil layer is given as a percentage, by weight, of the soil 
material that is less than 2 millimeters in diameter, 

The amount and kind of clay greatly affect the fertility 
and physical condition of the soil. They determine the 
ability of the soil to adsorb cations and to retain 
moisture. They influence shrink-swell potential, 
permeability, and plasticity, the ease of soil dispersion, 
and other soil properties. The amount and kind of clay in 
a soil also affect tillage and earthmoving operations. 

Moist bulk density is the weight of soil (ovendry) per 
unit volume. Volume is measured when the soil is at field 
moisture capacity, that is, the moisture content at 1/3 
bar moisture tension. Weight is determined after drying 
the soil at 105 degrees C. In this table, the estimated 
moist bulk density of each major soil horizon is 
expressed in grams per cubic centimeter of soil material 
that is less than 2 millimeters in diameter. Bulk density 
data are used to compute shrink-swell potential, 
available water capacity, total pore space, and other soil 
properties. The moist bulk density of a soil indicates the 
pore space available for water and roots. A bulk density 
of more than 1.6 can restrict water storage and root 
penetration. Moist bulk density is influenced by texture, 
kind of clay, content of organic matter, and soil structure. 

Permeability reters to the ability of a soil to transmit 
water or air. The estimates indicate the rate of downward 
movement of water when the soil is saturated. They are 
based on soil characteristics observed in the field, 
particularly structure, porosity, and texture. Permeability 
is considered in the design of soil drainage systems, 
septic tank absorption fields, and construction where the 
rate of water movement under saturated conditions 
affects behavior. 

Available water capacity refers to the quantity of water 
that the soil is capable of storing for use by plants. The 
capacity for water storage is given in inches of water per 
inch of soil for each major soil layer. The capacity varies, 
depending on soil properties that affect the retention of 
water and the depth of the root zone. The most 
important properties are the content of organic matter, 
soil texture, bulk density, and soil structure. Available 
water capacity is an important factor in the choice of 
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plants or crops to be grown and in the design and 
management of irrigation systems. Available water 
capacity is not an estimate of the quantity of water 
actually available to plants at any given time. 

Soil reaction is a measure of acidity or alkalinity and is 
expressed as a range in pH values. The range in pH of 
each major horizon is based on many field tests. For 
many soils, values have been verified by laboratory 
analyses. Soil reaction is important in selecting crops 
and other plants, in evaluating soil amendments for 
fertility and stabilization, and in determining the risk of 
corrosion. 

Salinity is a measure of soluble salts in the soil at 
saturation. It is expressed as the electrical conductivity 
of the saturation extract, in millimhos per centimeter at 
25 degrees C. Estimates are based on field and 
laboratory measurements at representativo sites of 
nonirrigated soils. The salinity of irrigated soils is 
affected by the quality of the irrigation water and by the 
frequency of water application. Hence, the salinity of 
soils in individual fields can differ greatly from the value 
given in the table, Satinity affects the suitability of a soil 
for crop production, the stability of soil if used as 
construction material, and the potential of the soil to 
corrode metal and concrete. 

Shrink-swell potential is the potential for volume 
change in a soil with a loss or gain in moisture. Volume 
change occurs mainly because of the interaction of clay 
minerals with water and varies with the amount and type 
of clay minerals in the soil. The size of the load on the 
soil and the magnitude of the change in soil moisture 
content influence the amount of swelling of soils in 
place. Laboratory measurements of swelling of 
undisturbed clods were made for many soils. For others, 
swelling was estimated on the basis of the kind and 
amount of clay minerals in the soil and on 
measurements of similar soils. 

If the shrink-swell potential is rated moderate to very 
high, shrinking and swelling can cause damage to 
buildings, roads, and other structures. Special design is 
often needed. 

Shrink-swell potential classes are based on the 
change in length of an unconfined clod as moisture 
content is increased from air-dry to field capacity. The 
change is based on the soil fraction less than 2 
millimeters in diameter. The classes are /ow, a change ot 
less than 3 percent; moderate, 3 to 6 percent; and high, 
more than 6 percent. Very high, greater than 9 percent, 
is sometimes used. 

Erosion factor K indicates the susceptibility of a soil to 
sheet and rill erosion by water. Factor K is one of six 
factors used in the Universa! Soil Loss Equation (USLE) 
to predict the average annual rate of soil loss by sheet 
and rill erosion in tons per acre per year. The estimates 
are based primarily on percentage of silt, sand, and 
organic matter (up to 4 percent) and on soil structure 
and permeability. Values of K range from 0.05 to 0.69. 
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The higher the value the more susceptible the soil is to 
sheet and rill erosion by water. 

Frosion factor T is an estimate of the maximum 
average annual rate of soil erosion by wind or water that 
can occur without affecting crop productivity over a 
sustained period. The rate is in tons per acre per year. 

Wind erodibility groups are made up of soils that have 
similar properties affecting their resistance to wind 
erosion in cultivated areas. The groups indicate the 
susceptibility of soil to wind erosion and the amount of 
soil lost. Soils are grouped according to the following 
distinctions: 

1. Sands, coarse sands, fine sands, and very fine 
sands. These soils are generally not suitable for crops. 
They are extremely erodible, and vegetation is difficult to 
establish. 

2. Loamy sands, loamy fine sands, and loamy very 
fine sands. These soils are very highly erodible. Crops 
can be grown if intensive measures to control wind 
erosion are used, 

3. Sandy loams, coarse sandy loams, fine sandy 
loams, and very fine sandy loams. These soils are highly 
erodible. Crops can be grown if intensive measures to 
control wind erosion are used. 

4L. Calcareous loamy soils that are less than 35 
percent clay and more than 5 percent finely divided 
calcium carbonate. These soils are erodible. Crops can 
be grown if intensive measures to control wind erosion 
are used. 

4. Clays, silty clays, clay loams, and silty clay loams 
that are more than 35 percent clay. These soils are 
moderately erodible. Crops can be grown if measures to 
control wind erosion are used. 

5. Loamy soils that are less than 18 percent clay and 
less than 5 percent finely divided calcium carbonate and 
sandy clay loams and sandy clays that are less than 5 
percent finely divided calcium carbonate. These soils are 
slightly erodible. Crops can be grown if measures to 
contro! wind erosion are used. 

6. Loamy soils that are 18 to 35 percent clay and 
less than 5 percent finely divided calcium carbonate, 
except silty clay loams. These soils are very slightly 
erodible. Crops can easily be grown. 

7. Silty clay loams that are less than 35 percent clay 
and less than 5 percent finely divided calcium carbonate. 
These soils are very slightly erodible. Crops can easily 
be grown. 

8. Stony or gravelly soils and other soils not subject 
to wind erosion. 

Organic matter is the plant and animal residue in the 
soil at various stages of decomposition. 

in table 17, the estimated content of organic matter is 
expressed as a percentage, by weight, of the soil 
material that is less than 2 millimeters in diameter. 

The content of organic matter of a soil can be 
maintained or increased by returning crop residue to the 
soil. Organic matter affects the available water capacity, 
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infiltration rate, and tiith. It is a source of nitrogen and 
other nutrients for crops. 


Soil and Water Features 


gives estimates of various soil and water 
features. The estimates are used in land use planning 
that involves engineering considerations. 

Hydrologic soil groups are used to estimate runoff 
from precipitation. Soils not protected by vegetation are 
assigned to one of four groups. They are grouped 
according to the intake of water when the soils are 
thoroughly wet and receive precipitation from long- 
duration storms. 

The four hydrologic soil groups are: 

Group A. Soils having a high infiltration rate (low runoff 
potential) when thoroughly wet. These consist mainly of 
deep, well drained to excessively drained sands or 
gravelly sands. These soils have a high rate of water 
transmission. 

Group B. Soils having a moderate infiltration rate when 
thoroughly wet. These consist chiefly of moderately deep 
or deep, moderately well drained or well drained soils 
that have moderately fine texture to moderately coarse 
texture. These soils have a moderate rate of water 
transmission. 

Group C. Soils having a slow infiltration rate when 
thoroughly wet. These consist chiefly of Soils having a 
layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These 
soils have a slow rate of water transmission. 

Group D. Soils having a very slow infiltration rate (high 
runoff potential) when thoroughly wet. These consist 
chiefly of clays that have a high shrink-swell potential, 
soils that have a permanent high water table, soils that 
have a claypan or clay layer at or near the surface, and 
soils that are shallow over nearly impervious material. 
These soils have a very slow rate of water transmission. 

Flooding, the temporary inundation of an area, is 
caused by overflowing streams, by runoff from adjacent 
slopes, or by tides. Water standing for short periods after 
rainfall or snowmelt is not considered flooding, nor is 
watar in swamps and marshes. 

[Table 18|gives the frequency and duration of flooding 
and the time of year when flooding is most likely. 

Frequency, duration, and probable dates of occurrence 
are estimated. Frequency is expressed as none, rare, 
common, occasional, and frequent. None means that 
flooding is not probable; rare that it is unlikely but 
possible under unusual weather conditions; common that 
it is likely under normal conditions; occasional that it 
occurs, on the average, no more than once in 2 years; 
and frequent that it occurs, on the average, more than 
once in 2 years. Duration is expressed as very brief if 
less than 2 days, brief if 2 to 7 days, and /ong if more 
than 7 days. Probable dates are expressed in months; 
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November-May, for example, means that flooding can 
occur during the period November through May. 

The information is based on evidence in the soil 
profile, namely thin strata of gravel, sand, silt, or clay 
deposited by floodwater; irregular decrease in organic 
matter content with increasing depth; and absence of 
distinctive horizons that form in soils that are not subject 
to flooding. 

Aiso considered are local information about the extent 
and levels of flooding and the relation of each soil on 
the landscape to historic floods. Information on the 
extent of flooding based on soil data is less specific than 
that provided by detailed engineering surveys that 
delineate flood-prone areas at specific flood frequency 
levels. 

High water table (seasonal) is the highest level of a 
saturated zone in the soil in most years. The depth to a 
seasonal high water table applies to undrained soils. The 
estimates are based mainly on the evidence of a 
saturated zone, namely grayish colors or mottles in the 
soil. Indicated {ible 18 pre the depth to the seasonal 
high water table; the kind of water table—that is, 
perched or apparent; and the months of the year that 
the water table commonly is high. A water table that is 
seasonally high for less than 1 month is not indicated in 

An apparent water table is a thick zone of free water 
in the soil. It is indicated by the level at which water 
stands in an uncased borehole after adequate time is 
allowed for adjustment in the surrounding soil. A perched 
water table is water standing above an unsaturated 
zone. In places an upper, or perched, water table is 
separated from a lower one by a dry zone. 

Only saturated zones within a depth of about 6 feet 
are indicated. A plus sign preceding the range in depth 
indicates that the water table is above the surface of the 
soil. The first numeral in the range indicates how high 
the water rises above the surface. The second numerat 
indicates the depth below the surface. 

Depth to bedrock is given if bedrock is within a depth 
of 5 feet. The depth is based on many soil borings and 
on observations during soil mapping. The rock is 
specified as either soft or hard. If the rock is soft or 
fractured, excavations can be made with trenching 
machines, backhoes, or small rippers. If the rock is hard 
or massive, blasting or special equipment generally is 
needed for excavation. 

Potential frost action is the likelihood of upward or 
lateral expansion of the soil caused by the formation of 
segregated ice lenses (frost heave) and the subsequent 
collapse of the soil and loss of strength on thawing. 
Frost action occurs when moisture moves into the 
freezing zone of the soil. Temperature, texture, density, 
permeability, content of organic matter, and depth to the 
water table are the most important factors considered in 
evaluating the potential for frost action. It is assumed 
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that the soil is not insulated by vegetation or snow and is 
not artificially drained. Silty and highly structured clayey 
soils that have a high water table in winter are most 
susceptible to frost action. Well drained, very gravelly, or 
very sandy soils are the least susceptible. Frost heave 
and low soil strength during thawing cause damage 
mainly to pavements and other rigid structures. 

Risk of corrosion pertains to potential soil-induced 
electrochemical or chemical action that dissolves or 
weakens uncoated steel or concrete. The rate of 
corrosion of uncoated steel is related to such factors as 
soil moisture, particle-size distribution, acidity, and 
electrical conductivity of the soil. The rate of corrosion of 
concrete is based mainly on the sulfate and sodium 
content, texture, moisture content, and acidity of the soil. 
Special site examination and design may be needed if 
the combination of factors creates a severe corrosion 
environment. The steel in installations that intersect soil 
boundaries or soil layers is more susceptible to corrosion 
than steel in installations that are entirely within one kind 
of soil or within one soil layer, 

For uncoated steel, the risk of corrosion, expressed as 
low, moderate, or high, is based on soil drainage class, 
total acidity, electrical resistivity near field capacity, and 
electrical conductivity of the saturation extract. 

For concrete, the risk of corrosion is also expressed 
as low, moderate, or high. It is based on soil texture, 
acidity, and amount of sulfates in the saturation extract. 


Physical and Chemical Analyses of 
Selected Soils 


Samples from soil profiles were collected for physical 
and chemical analysis by the Sail Conservation Service, 
Soil Survey Laboratory, Lincoln, Nebraska. Soils of the 
Keith, Rosebud, and Valentine series were sampled in 
nearby counties of Nebraska. These data are recorded 
in Soil Survey Investigations Report Number 5 (9). Soil 
Survey Investigations Report Number 4 (8) provides data 
on Keith soils sampled in Kansas. Report Number 8 (10) 
provides data on Rosebud soils sampled in Wyoming. 
Report Number 10 (77) provides data on Keith and 
Richfield soils sampled in Colorado. Report Number 32 
(14) provides data on Busher, Creighton, Keith, and 
Valent soils sampled in Wyoming. 

This information is useful to soil scientists in 
classifying soils and developing concepts of soil genesis. 
it is also helpful in estimating available water capacity, 
susceptibility to soil blowing, fertility, tilth, organic matter 
content, and other properties that affect soil 
management. Reaction, electrical conductivity, and 
percentage of exchangeable sodium are laboratory data 
that are helpful in evaluating the possibility of reclaiming 
and managing saline-alkali soils. 
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Engineering Index Test Data 


shows laboratory test data for several 

pedons sampled at carefully selected sites in the survey 
area. Most of the pedons are typical of the series and 
are described in the section “Soil Series and Their 
Morphology.” The soil samples were tested by the 
Nebraska Department of Roads. 

The testing methods generally are those of the 
American Association of State Highway and 
Transportation Officials (AASHTO) or the 
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American Society for Testing and Materials 
(ASTM). 

The tests and methods are: AASHTO classification—M 
145 (AASHTO), D 3282 (ASTM); Unified classification— 
D 2487 (ASTM); Mechanical analysis—T 88 (AASHTO), 
D 2217 (ASTM); Liquid limit—T 89 (AASHTO), D 423 
(ASTM); Plasticity index—T 90 (AASHTO), D 424 
(ASTM); and Specific gravity—T 100 75 (AASHTO). 

The group index number that is part of the AASHTO 
classification is computed by using the Nebraska 
Modified System. 


111 


Classification of the Soils 


The system of soil classification used by the National 
Cooperative Soil Survey has six categories (13). 
Beginning with the broadest, these categories are the 
order, suborder, great group, subgroup, family, and 
series, Classification is based on soil properties 
observed in the field or inferred from those observations 
or from laboratory measurements. hows the 
classification of the soils in the survey a 
categories are defined in the following paragraphs 

ORDER. Ten soil orders are recognized. The 
differences among orders reflect the dominant soil- 
forming processes and the degree of soil formation. 
Each order is identified by a word ending in sot An 
example is Entisol. 

SUBORDER. Each order is divided into suborders 
primarily on the basis of properties that influence soil 
genesis and are important to plant growth or properties 
that reflect the most important variables within the 
orders. The last syllable in the name of a suborder 
indicates the order. An example is Psamment (Psamm, 
meaning sand, plus ent, from Entisol). 

GREAT GROUP. Each suborder is divided into great 
groups on the basis of close similarities in kind, 
arrangement, and degree of development of pedogenic 
horizons; soil moisture and temperature regimes; and 
base status. Each great group is identified by the name 
of a suborder and by a prefix that indicates a property of 
the soil. An example is Ustipsamments (Ust, meaning 
intermittently dry, plus psamment, the suborder of the 
Entisols that have a sandy texture). 

SUBGROUP. Each great group has a typic subgroup. 
Other subgroups are intergrades or extragrades. The 
typic is the central concept of the great group; it is not 
necessarily the most extensive. Intergrades are 
transitions to other orders, suborders, or great groups. 
Extragrades have some properties that are not 
representative of the great group but do not indicate 
transitions to any other known kind of soil. Each 
subgroup is identified by one or more adjectives 
preceding the name of the great group. The adjective 
Typic identifies the subgroup that typifies the great 
group. An example is Typic Ustipsamments. 

FAMILY. Families are established within a subgroup on 
the basis of physical and chemical properties and other 
characteristics that affect management. Mostly the 
properties are those of horizons below plow depth where 
there is much biological activity. Among the properties 


and characteristics considered are particle-size class, 
mineral content, temperature regime, depth of the root 
zone, consistence, moisture equivalent, slope, and 
permanent cracks. A family name consists of the name 
of a subgroup preceded by terms that indicate soil 
properties. An example is mixed, mesic Typic 
Ustipsamments. 

SERIES. The series consists of soils that have similar 
horizons in their profile. The horizons are similar in color, 
texture, structure, reaction, consistence, mineral and 
chemical composition, and arrangement in the profile. 
The texture of the surface layer or of the substratum can 
differ within a series. 


Soil Series and Their Morphology 


In this section, each soil series recognized in the 
survey area is described. The descriptions are arranged 
in alphabetic order. 

Characteristics of the soil and the material in which it 
formed are identified for each series. The soil is 
compared with similar soils and with nearby soils of 
other series. A pedon, a small three-dimensional area of 
soil, that is typical of the serles in the survey area is 
described. The detailed description of each soil horizon 
follows standards in the Soil Survey Manual (7). Many of 
the technical terms used in the descriptions are defined 
in Soil Taxonomy (73). Unless otherwise stated, matrix 
colors in the descriptions are for dry soil. Following the 
pedon description is the range of important 
characteristics of the soils in the series. 

The map units of each soil series are described in the 
section “Detailed Soil Map Units.” 


Alliance Series 


The Alliance series consists of deep, well drained, 
moderately permeable soils on loess-covered uplands. 
The upper part of the profile formed in loess, and the 
lower part formed in calcareous loamy material 
ed from the underlying fine-grained sandstone 
Slopes range from 0 to 11 percent. 

Alliance soils are similar to Duroc, Goshen, and Keith 
soils and are commonly adjacent to Creighton, Duroc, 
Hemingford, Keith, and Rosebud soils on the landscape. 
Duroc soils have a mollic epipedon thicker than 20 
inches and are slightly lower on the landscape than 
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Figure 11.—Profile of Alliance loam, a deep, well drained soil. Soft, 
weakly cemented sandstone is at a depth of 42 inches. The 
depth is marked in feet. 


Soil Survey 


Alliance soils. Goshen and Keith soils do not have 
weakly cemented sandstone above a depth of 60 inches. 
Also, Goshen soils are slightly lower on the landscape. 
Creighton soils do not have an argillic horizon and have 
less clay in the control section. Hemingford and 
Rosebud soils have more sand in the Bt horizon. 
Rosebud soils are moderately deep over sandstone. 

Typical pedon of Alliance loam, 1 to 3 percent slopes, 
500 feet west and 1,500 feet south of the northeast 
corner, section 2, T. 25 N., R. 49 W. 


Ap 一 0 to 5 inches; dark grayish brown (10YR 4/2) loam, 
very dark grayish brown (10YR 3/2) moist; weak fine 
granular structure; slightly hard, friable; neutral; 
abrupt smooth boundary. 

A—5 to 8 inches; dark grayish brown (10YR 4/2) loam, 
very dark grayish brown (10YR 3/2) moist; weak 
medium subangular blocky structure parting to weak 
medium granular; slightly hard, friable; neutral; clear 
smooth boundary. 

Bt—8 to 16 inches; grayish brown (10YR 5/2) silty clay 
loam, dark grayish brown (10YR 4/2) moist; 
moderate medium prismatic structure parting to 
moderate medium subangular blocky; hard, firm; 
neutral; clear smooth boundary. 

BC—16 to 20 inches; pale brown (10YR 6/3) silt loam, 
brown (10YR 5/3) moist; weak medium prismatic 
structure parting to weak medium subangular blocky; 
slightly hard, friable; moderately alkaline; clear 
smooth boundary. 

C1—20 to 34 inches; light gray (10YR 7/2) very fine 
sandy loam, grayish brown (10YR 5/2) moist; 
massive; slightly hard, very friable; violent 
effervescence; moderately alkaline; gradual wavy 
boundary. 

C2—34 to 46 inches; pale brown (10YR 6/3) loam, 
brown (10YR 5/3) moist; massive; soft, very friable; 
many fine and medium sandstone fragments; violent 
effervescence; moderately alkaline; gradual wavy 
boundary. 

Cr—46 to 60 inches; white (10YR 8/2) weakly cemented 
limy sandstone; violent effervescence. 


The thickness of the solum and the depth to free 
carbonates range from 16 to 30 inches. The thickness of 
the mollic epipedon ranges from 8 to 20 inches. 

The A horizon has value of 4 or 5 (2 or 3, moist) and 
chroma of 1 or 2 (dry or moist). It is typically loam, but 
the range includes very fine sandy loam and fine sandy 
loam. Reaction is neutral or mildly alkaline. The Bt 
horizon has value of 5 or 6 (3 through 5, moist) and 
chroma of 2 or 3 (dry or moist). Texture is typically silty 
clay loam, but the range includes silt loam. The Bt 
horizon averages between 25 and 35 percent clay. 
Reaction is neutral or mildly alkaline. The C horizon has 
value of 6 through 8 (5 or 6, moist) and chroma of 2 or 3 
(dry or moist). It is typically very fine sandy loam, but the 
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range includes !oam, fine sandy loam, and loamy very 
fine sand. Reaction is mildly alkaline or moderately 
alkaline. Weakly cemented, limy sandstone is at a depth 
of 40 to 60 inches. 


Bankard Series 


The Bankard series consists of deep, somewhat 
excessively drained, rapidly permeable soils on bottom 
lands. Thase soils formed in sandy alluvial material along 
drainageways. Slopes range from 0 to 3 percent. 

Bankard soils are commonly adjacent to Craft, Las 
Animas, and Valent soils on the landscape. Craft soils 
have less sand and more clay in the control section than 
Bankard soils. Las Animas soils have more silt and clay 
in the profile, are somewhat poorly drained, and are on 
the lower part of the landscape. Valent soils do not have 
stratification in the profile and are higher on the 
landscape. 

Typical pedon of Bankard very fine sandy loam, 0 to 3 
percent slopes, 500 feet east and 500 feet north of the 
southwest corner of section 14, T. 28 N., R. 49 W. 


A—O to 4 inches; grayish brown (10YR 5/2) very fine 
sandy loam, very dark grayish brown (10YR 3/2) 
moist; weak very fine granular structure; soft, very 
friable; mildly alkaline; abrupt smooth boundary. 

C1—4 to 18 inches; pale brown (10YR 6/3) loamy tine 
sand, brown (10YR 5/3) moist; weak fine and 
coarse subangular blocky structure; soft, very friable; 
strong effervescence; moderately alkaline; gradual 
smooth boundary. 

C2—18 to 60 inches; light gray (10YR 7/2) fine sand 
stratified with thin lenses of loamy very fine sand, 
grayish brown (10YR 5/2) moist; single grained; 
loose; common fine and medium sandstone 
fragments; strong effervescence; mildly alkaline. 


The thickness of the ochric epipedon ranges from 4 to 
7 inches, and the depth to free carbonates ranges from 
O to 6 inches. 

The A horizon has value of 5 or 6 (3 or 4, moist) and 
chroma of 2 or 3 (dry or moist). It is typically very fine 
sandy loam, but the range includes fine sandy loam, 
loamy fine sand, and fine sand. Reaction is mildly 
alkaline or moderately alkaline. The C horizon has value 
of 5 through 7 (4 through 6, moist) and chroma of 2 or 3 
(dry or moist). It is typically loamy fine sand and fine 
sand stratified with lenses of loamy very fine sand, but 
the range includes sand and gravelly coarse sand. 
Fragments of sandstone are common. 


Bridget Series 


The Bridget series consists of deep, well drained, 
moderately permeable soils on foot slopes, on stream 
terraces, and in some places along the bottom of upland 
drainageways. These soils formed in loamy, calcareous, 
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colluvial-alluvial material. Slopes range from 0 to 6 
percent. 

Bridget soils are similar to Creighton, McCook, and 
Oglala soils and are commonly adjacent to Busher, Craft, 
Creighton, Oglala, and Rosebud soils on the landscape. 
Creighton soils have a B horizon and are slightly higher 
on the landscape than Bridget soils. McCook soils are 
stratified and are on bottom lands. Busher and Oglala 
soils are 40 to 60 inches deep to weakly cemented 
sandstone and are higher on the landscape. In addition, 
Busher soils have more sand and less clay in the control 
section. Craft soils do not have a mollic epipedon, are 
stratified, and are on bottom lands. Rosebud soils have 
more clay in the solum, are 20 to 40 inches deep to 
sandstone, and are higher on the landscape. 

Typical pedon of Bridget very fine sandy loam, 1 to 3 
percent slopes, 2,450 feet south and 600 feet west of 
the northeast corner of section 6, T. 28 N., R. 49 W. 


Ap 一 0 to 10 inches; grayish brown (10YR 5/2) very fine 
sandy loam, very dark grayish brown (10YR 3/2) 
moist; weak very fine granular structure; slightly 
hard, friable; neutral; abrupt smooth boundary. 

A—10 to 14 inches; dark grayish brown (10YR 4/2) 
loam, very dark brown (10YR 2/2) moist; weak 
medium prismatic structure parting to weak fine 
subangular blocky; slightly hard, friable; neutral; 
clear smooth boundary. 

AC—14 to 19 inches; light brownish gray (10YR 6/2) 
loam, dark grayish brown (10YR 4/2) moist; weak 
coarse prismatic structure parting to weak medium 
subangular blocky; slightly hard, friable; strong 
effervescence; mildly alkaline; clear smooth 
boundary. 

C1—19 to 26 inches; light gray (10YR 7/2) loam, grayish 
brown (10YR 5/2) moist; weak coarse prismatic 
structure parting to weak medium subangular blocky, 
slightly hard, friable; violent effervescence; mildly 
alkaline; clear smooth boundary. 

C2—26 to 43 inches; light brownish gray (10YR 6/2) 
very fine sandy loam, grayish brown (10YA 5/2) 
moist; massive; soft, very friable; violent 
effervescence; moderately alkaline; gradual wavy 
boundary. 

C3—43 to 60 inches; light gray (10YR 7/2) very fine 
sandy loam, grayish brown (10YR 5/2) moist; 
massive; soft, very friable; violent effervescence; 
moderately alkaline. 


The thickness of the solum ranges from 8 to 28 
inches, and the depth to free carbonates ranges from 0 
to 15 inches. The thickness of the mollic epipedon 
ranges from 7 to 16 inches. 

The A horizon has value of 4 or 5 (2 or 3, moist) and 
chroma of 2 or 3 (dry or moist). It is typically very fine 
sandy loam, but the range includes loam and silt loam. 
Reaction is neutral or mildly alkaline. The C horizon has 
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value of 6 through 8 (4 through 6, moist) and chroma of 
2 or 3 (dry or moist). It is typically very fine sandy loam 
or loam, but the range includes thin layers of fine sandy 
loam and silt loam. 


Busher Series 


The Busher series consists of deep, well drained soils 
on uplands. Permeability is moderately rapid. These soils 
formed in material weathered from weakly cemented 
sandstone. Slopes range from 0 to 30 percent. 

Busher soils are similar to Creighton, Jayem, and 
Sarben soils and are commonly adjacent to Creighton, 
Jayam, Sarben, Tassel, and Valent soils on the 
landscape. Creighton and Jayem soils are 60 inches 
deep or deeper to weakly cemented sandstone. In 
addition, Jayem soils have free carbonates below a 
depth of 40 inches. Sarben soils do not have a mollic 
epipedon, and they are 60 inches deep or deeper to 
cemented sandstone. Tassel soils do not have a mollic 
epipedon, they are 8 to 20 inches deep to weakly 
cemented sandstone, and they are higher on the 
landscape than Busher soils. Valent soils have more 
sand in the control section and do not have a mollic 
epipedon. 

Typical pedon of Busher loamy very fine sand in an 
area of Busher-Jayem loamy very fine sands, 3 to 6 
percent slopes, 225 feet east and 650 feet south of the 
northwest corner of section 17, T. 28 N., R. 51 W. 


A—O to 11 inches; grayish brown (10YR 5/2) loamy very 
fine sand, very dark grayish brown (10YR 3/2) 
moist; weak fine granular structure; soft, very friable; 
neutral; clear smooth boundary. 

Bw—11 to 23 inches; brown (10YR 5/3) loamy very fine 
sand, dark grayish brown (10YR 4/2) moist; weak 
medium subangular blocky structure parting to weak 
fine granular; soft, very friable; mildly alkaline; clear 
smooth boundary. 

C1—23 to 28 inches; pale brown (10YR 6/3) loamy very 
fine sand, grayish brown (10YR 5/2) moist; weak 
medium subangular blocky structure parting to weak 
fine granular; soft, very friable; common medium 
sandstone fragments; strong effervescence; mildly 
alkaline; gradual wavy boundary. 

C2—28 to 56 inches; light gray (10YR 7/2) loamy very 
fine sand, brown (10YR 5/3) moist; weak medium 
subangular blocky structure parting to weak fine 
granular, soft, very friable; common medium 
sandstone fragments; strong effervescence; mildly 
alkaline; gradual wavy boundary. 

Cr—56 to 60 inches; white (10YR 8/2) weakly cemented 
limy sandstone; violent effervescence. 


The thickness of the solum ranges from 16 to 34 
inches, and the depth to free carbonates ranges from 18 
to 36 inches. The thickness of the mollic epipedon 
ranges from 7 to 20 inches. 


Soil Survey 


The A horizon has value of 4 or 5 (2 or 3, moist) and 
chroma of 2 or 3 (dry or moist). It is dominantly loamy 
very fine sand, but the range includes very fine sandy 
loam and fine sandy loam. Reaction is neutral or mildly 
alkaline. The Bw horizon has value of 5 or 6 (4 or 5, 
moist) and chroma of 2 or 3 (dry or moist). Texture is 
typically loamy very fine sand, but the range includes fine 
sandy loam and very fine sandy loam. Reaction is 
neutral or mildly alkaline. The C horizon has value of 5 
through 8 (4 through 7, moist) and chroma-of 2 or 3 (dry 
or moist). It is typically loamy very fine sand, but the 
range includes very fine sand and very fine sandy loam. 
Reaction is mildly alkaline or moderately alkaline. Weakly 
cemented, limy sandstone is at a depth of 40 to 60 
inches. 

In map units SbB and SbD, the surface layer is thinner 
and lighter colored than is defined as the range for the 
Busher series, but this difference does not alter the use 
or behavior of the soils. 


Canyon Series 


The Canyon series consists of shallow, well drained, 
moderately permeable soils on uplands. These soils 
formed in loamy residuum of the underlying fine-grained 
sandstone (fig. 1) Slopes range from 3 to 30 percent. 

Canyon soils are similar to Tassel soils and are 
commonly adjacent to Alliance, Creighton, Norrest, 
Oglala, and Rosebud soils on the landscape. Tassel 
soils have more sand and less clay in the control section 
and are higher on the landscape than Canyon soils. 
Alliance soils have a mollic epipedon, are deep to 
bedrock, have more silt and clay in the control section, 
and are generally slightly higher on the landscape. 
Creighton and Oglala soils are deep to sandstone 
bedrock and have a mollic epipedon. In addition, Oglala 
soils are slightly lower on the landscape. Norrest soils 
are 20 to 40 inches deep to clayey siltstone and have 
more silt and clay in the control section. Rasebud soils 
are 20 to 40 inches deep to sandstone, have a mollic 
epipedon, and are generally slightly lower on the 
landscape. 

Typical pedon of Canyon very fine sandy loam, 3 to 30 
percent slopes, 200 feet south and 1,800 feet east of 
the northwest corner of section 36, T. 26 N., R. 49 W. 


AA to 4 inches; dark grayish brown (10YR 4/2) very 
fine sandy loam, very dark grayish brown (10YR 
3/2) moist; weak fine subangular blocky structure 
parting to weak very fine granular; soft, very friable; 
Slight effervescence; mildly alkaline; clear smooth 
boundary. 

AC—4 to 7 inches; grayish brown (10YR 5/2) very fine 
sandy loam, dark grayish brown (10YR 4/2) moist, 
weak medium subangular blocky structure parting to 
weak fine granular; soft, very friable; many fine 
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Figure 12.—Profile of Canyon very fine sandy loam, a shallow, well 
drained soil. Soft, weakly cemented sandstone is at a depth of 
18 inches. The depth is marked in feet. 
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fragments of sandstone; violent effervescence; 
mildly alkaline; clear smooth boundary. 

C—7 to 14 inches; light gray (10YR 7/2) very fine sandy 
loam, grayish brown (10YR 5/2) moist; massive; 
soft, very friable; many fine fragments of sandstone; 
violent effervescence; mildly alkaline; clear smooth 
boundary. 

Cr—14 to 60 inches; white (10YR 8/2) weakly cemented 
limy sandstone; violent effervescence. 


The thickness of the solum ranges from 6 to 12 
inches, and the depth to free carbonates ranges from 0 
to 6 inches. The thickness of the ochric epipedon ranges 
from 3 to 6 inches, and the depth to bedrock ranges 
from 8 to 20 inches. 

The A horizon has value of 4 through 6 (3 through 5, 
moist) and chroma of 2 or 3 (dry or moist). It is typically 
very fine sandy loam, but the range includes loam. 
Reaction is mildly alkaline or moderately alkaline. The C 
horizon has value of 6 through 8 (4 through 7, moist) 
and chroma of 2 or 3 (dry or moist). It is typically very 
fine sandy loam, but the range includes loam. Reaction 
is mildly alkaline or moderately alkaline. The C horizon 
ranges from 12 to 25 percent clay. 


Craft Series 


The Craft series consists of deep, well drained, 
moderately permeable soils on bottom lands. These soils 
formed in stratified, calcareous alluvium. Slopes range 
from 0 to 3 percent. 

Craft soils are similar to McCook soils and are 
commonly adjacent to Bankard, Bridget, and Janise soils 
on the landscape. McCook soils have a mollic epipedon. 
Bankard soils have more sand in the control section than 
Craft soils. Bridget soils are not stratified and have a 
mollic epipedon. Janise soils are very strongly alkaline 
and are slightly lower on the landscape. 

Typical pedon of Craft very fine sandy loam, 0 to 3 
percent slopes, 2,000 feet north and 500 feet east of the 
southwest corner of section 1, T. 26 N., R. 49 W. 


A—O to 5 inches; grayish brown (10YR 5/2) very fine 
sandy loam, very dark grayish brown (10YR 3/2) 
moist; weak medium subangular blocky structure 
parting to weak very fine granular; slightly hard, very 
friable; mildly alkaline; clear smooth boundary. 

AC—5 to 8 inches; grayish brown (10YR 5/2) very fine 
sandy loam stratified with thin lenses of gravelly very 
fine sandy loam, dark grayish brown (10YR 4/2) 
moist; weak medium and fine subangular blocky 
structure; slightly hard, very friable; violent 
effervescence; mildly alkaline; clear smooth 
boundary. 

C1—8 to 22 inches; light brownish gray (10YR 6/2) very 
fine sandy loam, dark grayish brown (10YR 4/2) 
moist; weak medium and fine subangular blocky 
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structure; soft, very friable; violent effervescence; 
moderately alkaline; clear smooth boundary. 

C2—22 to 33 inches; light brownish gray (10YR 6/2) 
very fine sandy loam, grayish brown (10YR 5/2) 
moist; weak medium and fine subangular blocky 
structure; slightly hard, very friable; violent 
effervescence; moderately alkaline; clear smooth 
boundary. 

C3—33 to 60 inches; light brownish gray (10YR 6/2) 
very fine sandy loam, grayish brown (10YR 5/2) 
moist; massive; soft, very friable; violent 
effervescence; moderately alkaline. 


The thickness of the solum ranges from 4 to 20 
inches, and the depth to free carbonates ranges from 0 
to 10 inches. The thickness of the ochric epipedon 
ranges from 4 to 12 inches. 

The A horizon has value of 5 or 6 (3 through 5, moist) 
and chroma of 2 or 3 (dry or moist). It is typically very 
fine sandy loam, but the range includes loam and loamy 
very fine sand. Reaction is mildly alkaline or moderately 
alkaline. The C horizon has value of 6 through 8 (4 
through 6, moist) and chroma of 1 through 3 (dry or 
moist). It is typically very fine sandy loam, but it can 
include strata of loam, loamy very fine sand, and silt 
loam. Reaction is mildly alkaline or moderately alkaline. 


Creighton Series 


The Creighton series consists of deep, well drained, 
moderately permeable soils on uplands, on stream 
terraces, and on foot slopes. These soils formed in 
eolian and colluvial-alluvial material weathered from fine- 
grained sandstone. Slopes range from 0 to 30 percent. 

Creighton soils are similar to Bridget, Busher, and 
Oglala soils and are commonly adjacent to Alliance, 
Bridget, Canyon, Norrest, and Oglala soils on the 
landscape. Bridget soils do not have a cambic horizon 
and are slightly lower on the landscape than Creighton 
soils. Busher and Oglala soils are 40 to 60 inches deep 
to weakly cemented sandstone. Alliance soils have more 
clay in the B horizon. Canyon soils are shallow over 
bedrock and are higher on the landscape. Norrest soils 
have more clay in the B horizon, are moderately deep 
over clayey siltstone, and are generally lower on the 
landscape than Creighton soils. Canyon and Norrest 
soils also do not have a mollic epipedon. 

Typical pedon of Creighton very fine sandy loam, 1 to 
3 percent slopes| (fig. 13), 225 feet south and 550 feet 
east of the northwest corner of section 24, T. 25 N., R. 
49 W. 


Ap 一 0 to 8 inches; grayish brown (10YR 5/2) very fine 
sandy loam, very dark grayish brown (10YR 3/2) 
moist; weak very fine granular structure; slightly 
hard, very friable; mildly alkaline; abrupt smooth 
boundary. 


Soil Survey 


Figure 13.—Profile of Creighton very fine sandy loam, a deep, well 
drained soil that has a weakly developed subsoil. The depth is 
marked in feet. 


Bw1—8 to 15 inches; brown (10YR 5/3) very fine sandy 
loam, dark grayish brown (10YR 4/2) moist; weak 
coarse prismatic structure parting to weak medium 
subangular blocky; slightly hard, very friable; neutral; 
clear smooth boundary. 
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Bw2—15 to 20 inches; grayish brown (10YR 5/2) very 
fine sandy loam, dark grayish brown (10YR 4/2) 
moist; weak coarse and medium subangular blocky 
structure; slightly hard, very friable; mildly alkaline; 
clear smooth boundary. 

C—20 to 60 inches; light brownish gray (10YR 6/2) very 
fine sandy loam, grayish brown (10YR 5/2) moist; 
massive; soft, very friable; strong effervescence; 
moderately alkaline. 


The thickness of the solum ranges from 15 to 28 
inches, and the depth to free carbonates ranges from 7 
to 20 inches. The thickness of the mollic epipedon 
ranges from 7 to 18 inches. 

The A horizon has value of 4 or 5 (2 or 3, moist) and 
chroma of 2 or 3 (dry or moist). Texture is typically very 
fine sandy loam, but the range includes loam and fine 
sandy loam. Reaction is neutral or mildly alkaline. The 
Bw horizon has value of 5 or 6 (4 or 5, moist) and 
chroma of 2 or 3 (dry or moist). Texture is typically very 
fine sandy loam, but the range includes foam and fine 
sandy loam. The Bw horizon averages between 6 and 16 
percent clay. Reaction ranges from neutral through 
moderately alkaline. The C horizon has value of 6 
through 8 (4 through 6, moist) and chroma of 2 or 3 (dry 
or moist). Texture is typically very fine sandy loam, but 
the range inctudes fine sandy loam, loamy very fine 
sand, and loam. Reaction is moderately alkaline or 
strongly alkaline. 


Dailey Series 


The Dailey series consists of deep, somewhat 
excessively drained, rapidly permeable soils on uplands. 
These soils formed in sandy eolian sediment. Slopes 
range from 0 to 9 percent. 

Dailey soils are similar to Valent and Valentine soils 
and are commonly adjacent to Jayem, Valent, and 
Valentine soils on the landscape. Valent and Valentine 
soils do not have a mollic epipedon, are excessively 
drained, and are on slightly higher parts of the landscape 
than Dailey soils. Jayem soils have more silt, generally 
have less sand, have a cambic horizon, and are lower on 
the landscape. 

Typical pedon of Dailey loamy sand, 0 to 3 percent 
slopes, 275 feet north and 1,900 feet east of the 
southwest corner of section 19, T. 24 N., R. 48 W. 


Ap—O to 7 inches; grayish brown (10YH 5/2) loamy 
sand, very dark grayish brown (10YR 3/2) moist; 
weak fine granular structure; soft, very friable; mildly 
alkaline; abrupt smooth boundary. 

A—7 to 15 inches; dark grayish brown (10YR 4/2) loamy 
sand, very dark grayish brown (10YR 3/2) moist; 
weak medium subangular blocky structure parting to 
weak fine granular; soft, very friable; mildly alkaline; 
clear wavy boundary. 
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C--15 to 80 inches; pale brown (10YR 6/3) loamy sand, 
brown (10YR 5/3) moist; single grained; loose; 
mildly alkaline. 


The mollic epipedon ranges from 10 to 20 inches in 
thickness. The depth to free carbonates ranges from 40 
to more than 60 inches. 

The A horizon has value of 4 or 5 (2 or 3, moist) and 
chroma of 2 or 3 (dry or moist). Texture is typically loamy 
sand, but the range includes loamy fine sand. Reaction 
is neutral or mildly alkaline. The C horizon has value of 5 
through 7 (4 through 6, moist) and chroma of 2 or 3 (dry 
or moist). It is typically loamy sand, but the range 
includes fine sand, sand, and loamy fine sand. Reaction 
is neutral or mildly alkaline. 


Duroc Series 


The Duroc series consists of deep, well drained, 
moderately permeable soils on bottom lands, on foot 
slopes, and in slightly concave areas of the uplands. 
These soils formed in loamy alluvium and colluvium. 
Slopes range from O to 3 percent. 

Duroc soils are similar to Alliance, Goshen, and Keith 
soils and are commonly adjacent to Alliance, Goshen, 
Keith, McCook, and Rosebud soils on the landscape. 
Alliance, Goshen, and Keith soils have an argillic 
horizon, have a mollic epipedon less than 20 inches 
thick, and are higher on the landscape than Duroc soils. 
McCook soils have less clay in the control section, have 
a mollic epipedon less than 20 inches thick, and are 
slightly lower on the landscape. Rosebud soils are 20 to 
40 inches deep to bedrock, have a mollic epipedon less 
than 20 inches thick, and are higher on the landscape. 

Typical pedon of Duroc loam, 1 to 3 percent slopes, 
1,850 feet west and 300 feet south of the northeast 
corner of section 32, T. 28 N., R. 51 W. 


Ap 一 0 to 5 inches; grayish brown (10YR 5/2) loam, very 
dark grayish brown (10YR 3/2) moist; weak very fine 
granular structure; slightly hard, friable; moderately 
alkaline; abrupt smooth boundary. 

A—5 to 35 inches; grayish brown (10YR 5/2) loam, very 
dark grayish brown (10YR 3/2) moist; weak medium 
subangular blocky structure parting ta weak fine 
granular; hard, friable; mildly alkaline; clear smooth 
boundary. 

C—35 to 60 inches; light brownish gray (10YR 6/2) 
loam, dark grayish brown (10YR 4/2) moist; 
massive; slightly hard, friable; violent effervescence; 
moderately alkaline. 


The thickness of the solum and the thickness of the 
mollic epipedon range from 20 to 50 inches. The depth 
to tree carbonates ranges from 20 to 36 inches. 

The A horizon has value of 4 or 5 (2 or 3, moist) and 
chroma of 2 or 3 (dry or moist). It is typically loam, but 
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the range includes silt loam. Reaction ranges from 
neutral through moderately alkaline. The C horizon has 
value of 5 or 6 (3 through 5, moist) and chroma of 2 or 3 
(dry or moist). It is typically loam, but the range includes 
silt loam. Reaction is mildly alkaline or moderately 
alkaline. 


Goshen Series 


The Goshen series consists of deep, well drained, 
moderately permeable soils on stream terraces. These 
soils formed in alluvial sediment derived mainly from 
loess. Slopes are 0 to 1 percent, 

These Goshen soils have a thinner mollic epipedon 
than is defined in the range for the Goshen series, but 
this difference does not alter the use or behavior of the 
soils. 

Goshen soils are similar to Alliance, Duroc, and Keith 
soils and are commonly adjacent to Craft, Duroc, 
McCook, and Satanta soils on the landscape. Alliance 
soils are 40 to 60 inches deep to weakly cemented 
sandstone and are higher on the landscape than 
Goshen soils. Duroc soils have a mollic epipedon thicker 
than 20 inches and do not have a B horizon. Keith soils 
do not have pebbles or stratification in the underlying 
material and are higher on the landscape. Craft soils do 
not have a mollic epipedon, have less clay in the control 
section, and are lower on the landscape. McCook soils 
are stratified, have less clay in the control section, and 
are slightly lower on the landscape. Satanta soils have 
more sand and less clay in the control section and are 
slightly higher on the landscape. 

Typical pedon of Goshen loam, 0 to 1 percent slopes, 
2,150 feet south and 1,150 feet east of the northwest 
corner of section 11, T. 24 N., R. 49 W. 


Ap 一 0 tp 6 inches; dark grayish brown (10YR 4/2) loam, 
very dark grayish brown (10YR 3/2) moist; weak fine 
granular structure; slightly hard, very friable; mildly 
alkaline; abrupt smooth boundary. 

A—8 to 9 inches; dark grayish brown (10YR 4/2) loam, 
very dark grayish brown (10YR 3/2) moist; weak fine 
subangular blocky structure parting to weak fine 
granular; slightly hard, very friable; mildly alkaline; 
clear smooth boundary. 

Bt1A—9 to 15 inches; dark grayish brown (10YR 4/2) 
silty clay loam, very dark grayish brown (10YR 3/2) 
moist; moderate medium and fine subangular blocky 
structure; hard, friable; moderately alkaline; clear 
smooth boundary. 

Bt2—15 to 24 inches; pale brown (10YR 6/3) silt loam, 
dark grayish brown (10YR 4/2) moist; weak medium 
subangular blocky structure; hard, friable; 
moderately alkaline; clear wavy boundary. 

Bck—24 to 35 inches; light gray (2.5Y 7/2) loam, grayish 
brown (10YR 5/2) moist; weak coarse prismatic 
Structure parting to weak medium subangular blocky; 
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Slightly hard, very friable; violent effervescence; 
moderately alkaline; gradual wavy boundary. 

C1— 35 to 53 inches; very pale brown (10YR 7/3) very 
fine sandy loam, brown (10YR 5/3) moist; massive; 
slightly hard, very friable; violent effervescence, 
moderately alkaline; clear wavy boundary. 

C2—53 to 60 inches; light gray (2.5Y 7/2) very fine 
sandy loam, grayish brown (10YR 5/2) moist; 
massive; slightly hard, very friable; 5 percent 
pebbles; violent effervescence; strongly alkaline. 


The thickness of the solum ranges from 24 to 42 
inches. The depth to free carbonates ranges from 24 to 
36 inches. The thickness of the mollic epipedon ranges 
from 12 to 20 inches. 

The A horizon has value of 4 or 5 (2 or 3, moist) and 
chroma of 2 or 3 (dry or moist). It is typically loam, but 
the range includes silt loam. Reaction is neutral or mildly 
alkaline. The Bt horizon has value of 4 through 6 (3 or 4, 
moist) and chroma of 2 or 3 (dry or moist). it is typically 
silt loam and silty clay loam, but the range includes 
loam. It averages between 20 and 30 percent clay. 
Reaction is mildly alkaline or moderately alkaline. The C 
horizon has value of 6 or 7 (5 or 6, moist) and chroma of 
2 or 3 (dry or moist). It is typically very fine sandy loam, 
but the range includes silt loam and loam. Reaction is 
mildly alkaline or moderately alkaline above a depth of 4 
feet and is moderately alkaline or strongly alkaline below 
this depth. 


Hemingford Series 


The Hemingford series consists of deep, well drained 
soils on uplands. Permeability is moderately slow. The 
upper part of the profile formed in loess, and the lower 
part formed in loamy material weathered from clayey 
siltstone and fine-grained sandstone. Slopes range from 
O to 6 percent. 

Hemingford soils are similar to the Rosebud and 
Satanta soils and are commonly adjacent to Alliance, 
Duroc, Manter, Rosebud, and Satanta soils on the 
landscape. Rosebud soils are 20 to 40 inches deep to 
soft sandstone. Satanta soils have less clay and more 
sand in the control section, do not have bedrock in the 
profile, and are slightly higher on the landscape than 
Hemingford soils. Alliance soils have less sand in the 
subsoil and less clay in the C horizon. Duroc soils have a 
surface soil over 20 inches thick, have less clay in the 
control section, and are slightly lower on the landscape. 
Manter soils have more sand in the control section and 
are higher on the landscape. 

Typical pedon of Hemingford loam, O to 1 percent 
slopes, 2,350 feet east and 150 fest north of the 
southwest corner of section 15, T. 27 N., R. 47 W. 


Ap 一 0 to 6 inches; dark grayish brown (10YR 4/2) loam, 
very dark grayish brown (10YR 3/2) moist; weak 


Box Butte County, Nebraska 


very fine granular structure; slightly hard, friable; 
neutral; abrupt smooth boundary. 

A—6 to 10 inches; dark grayish brown (10YH 4/2) loam, 
very dark gray (10YR 3/1) moist weak medium 
subangular blocky structure parting to weak fine 
granular; hard, friable; neutral; clear smooth 
boundary. 

Bt—10 to 18 inches; grayish brown (10YR 5/2) clay 
loam, very dark grayish brown (10YR 3/2) moist; 
strong medium prismatic structure parting to strong 
medium subangular blocky; very hard, firm; neutral; 
gradual smooth boundary. 

BC—18 to 25 inches; light brownish gray (2.5Y 6/2)... 
sandy clay loam, dark grayish brown (2.5Y 4/2) 
moist; moderate medium prismatic structure parting 
to moderate medium subangular blocky; hard, firm; 
slight effervescence; mildly alkaline; clear smooth 
boundary. 

Ck—25 to 42 inches; light gray (2.5Y 7/2) sandy clay 
loam, light brownish gray (2.5Y 6/2) moist; weak 
coarse and medium subangular blocky structure; 
hard, firm; few fine and medium sandstone 
fragments; strong effervescence; moderately 
alkaline; gradual smooth boundary. 

Cr—42 to 60 inches; white (2.5Y 8/2) soft sandstone, 
light gray (2.5Y 7/2) moist; strong effervescence. 


The thickness of the solum ranges from 12 to 34 
inches, and the depth to free carbonates ranges from 12 
to 24 inches. The thickness of the mollic epipedon 
ranges from 7 to 20 inches. 

The A horizon has value of 4 or 5 (2 or 3, moist) and 
chroma of 1 or 2 (dry or moist). It is typically loam, but 
the range includes very fine sandy loam and fine sandy 
loam. The Bt horizon has value of 4 through 6 (3 through 
5, moist) and chroma of 2 or 3 (dry or moist). It is 
typically clay loam, but the range includes sandy clay 
loam and loam. It averages between 25 and 35 percent 
clay. Reaction is neutral or mildly alkaline. The C horizon 
has value of 6 through 8 (5 through 7, moist) and 
chroma of 2 or 3 (dry or moist). It is typically sandy clay 
loam, but the range includes loam, very fine sandy loam, 
and fine sandy loam. Reaction is mildly alkaline or 
moderately alkaline. Weakly cemented, limy sandstone is 
at a depth of 40 to 60 inches. 


Hoffland Series 


The Hoffland series consists of deep, very poorly 
drained, rapidly permeable soils in valleys and 
depressions of the sandhills. These soils formed'in 
sandy and loamy alluvial or eolian material. Slopes are 0 
to 1 percent. 

Hoffland soils are commonly adjacent to Ipage, Lisco, 
Marlake, and Valentine soils on the landscape. Ipage 
and Valentine soils are better drained and are higher on 
the landscape than Hoffland soils. Lisco soils are better 
drained, have a B horizon, have higher reaction in the 
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solum, and are slightly higher on the landscape. In 
addition, they have more silt and clay in the control 
section and are alkali. Marlake soils have a higher water 
table, are stratified, and are slightly lower on the 
landscape. 

Typical pedon of Hoffland fine sandy loam, wet, 0 to 1 
percent slopes, 2,275 feet south and 1,875 feet east of 
the northwest corner of section 1, T. 24 N., R. 47 W. 


O—1 inch to 0; partially decomposed organic matter; 
strong effervescence. 

Ak—O to 5 inches; gray (10YR 5/1) fine sandy loam, 
black (10YR 2/1) moist; weak fine granular 
structure; soft, very friable; violent effervescence; 
moderately alkaline; clear smooth boundary. 

C1— 5 to 16 inches; light brownish gray (10YR 6/2) 
loamy fine sand, grayish brown (10YR 5/2) moist; 
common medium distinct dark yellowish brown 
(10YR 4/4) mottles; weak medium subangular 
blocky structure parting to weak fine granular; soft, 
very friable; violent effervescence; moderately 
alkaline; clear smooth boundary. 

C2—16 to 42 inches; light gray (10YR 7/2) fine sand, 
light brownish gray (10YR 6/2) moist; common fine 
distinct dark brown (10YR 3/3) mottles; single 
grained; loose; slight effervescence; moderately 
alkaline; clear smooth boundary. 

Ab—42 to 51 inches; dark gray (10YR 4/1) fine sandy 
loam, black (10YR 2/1) moist; massive; slightly hard, 
very friable; slight effervescence; mildly alkaline; 
gradual wavy boundary. 

C—51 to 60 inches; light brownish gray (10YR 6/2) fine 
sand, grayish brown (10YR 5/2) moist; single 
grained; loose; slight effervescence; mildly alkaline. 


The thickness of the solum ranges from 4 to 10 
inches, and the thickness of the ochric epipedon ranges 
from 3 to 6 inches. Free carbonates are at the surface. 

The Ak horizon has value of 3 through 5 (2 or 3, 
moist) and chroma of 1 through 3 (dry or moist). It is 
typically tine sandy loam, but the range includes very fine 
sandy loam and loam. Reaction is mildly alkaline or 
moderately alkaline. The C horizon has value of 6 
through B (4 through 6, moist) and chroma of 1 through 
3 (dry or moist). Texture is fine sand or loamy fine sand. 
Below a depth of 3 feet the texture ranges from fine 
sandy loam to fine sand. Reaction is mildly alkaline or 
moderately alkaline. 


Imlay Series 


The Imlay series consists of shallow, well drained, 
slowly permeable soils on uplands. These soils formed in 
residuum of clayey siltstone. Slopes range from 11 to 60 
percent. 
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These Imlay soils have less coarse fragments than is 
defined in the range for the Imlay series, but this 
difference does not alter the use or behavior of the soils. 

Imlay soils are commonly adjacent to Busher, 
Creighton, Norrest, and Tassel soils on the landscape. 
Busher soils are deep, have a mollic epipedon, have less 
clay and more sand in the control section, and are lower 
on the landscape than Imlay soils. Creighton soils are 
deep, have less clay and more sand in the control 
section, and generally are higher on the landscape. 
Norrest soils are moderately deep over clayey siltstone. 
Tassel soils have more sand in the control section, are 
shallow to sandstone, and are slightly lower on the 
landscape. 

Typical pedon of Imlay loam in an area of Imlay-Rock 
outcrop complex, 11 to 60 percent slopes, 1,900 feet 
north and 350 feet west of the southeast corner of 
section 33, T, 28 N., R. 52 W. 


A—O to 3 inches; light brownish gray (10YH 6/2) loam, 
grayish brown (10YR 5/2) moist; weak fine granular 
Structure; slightly hard, friable; few fine siltstone 
fragments; violent effervescence; moderately 
alkaline; abrupt smooth boundary. 

C—3 to 12 inches; light brownish gray (10YR 6/2) clay 
loam, grayish brown (10YR 5/2) moist; strong 
coarse prismatic structure parting to strong medium 
subangular blocky; hard, firm; common fina siltstone 
fragments; violent effervescence; moderately 
alkaline; clear smooth boundary. 

Cr—12 to 60 inches; light olive gray (bY 6/2) clayey 
siltstone; very hard; violent effervescence. 


The thickness of the ochric epipedon ranges from 2 to 
8 inches. Free carbonates are at the surface. The depth 
to siltstone ranges from 8 to 20 inches. 

The A horizon has value of 4 through 6 (3 through 5, 
moist) and chroma of 1 or 2 (dry or moist). Texture is 
typically loam, but the range includes silt loam. Reaction 
is mildly alkaline or moderately alkaline. The C horizon 
has value of 5 through 7 (4 through 6, moist) and 
chroma of 2 or 3 (dry or moist). It is typically clay loam, 
but in some pedons it is silty clay loam. It averages 
between 27 and 34 percent noncarbonate clay. Reaction 
is mildly alkaline or moderately alkaline. The C horizon 
typically contains less than 35 percent, by volume, 
coarse fragments. 


Ipage Series 


The Ipage series consists of deep, moderately well 
drained, rapidly permeable soils in sandhills, in valleys, 
and on stream terraces. These soils formed mainly in 
eolian sand. Slopes range from 0 to 3 percent. 

Ipage soils are commonly adjacent to Janise, Lisco, 
Valent, and Valentine soils on the landscape. Janise and 
Lisco soils have more clay and less sand in the control 
section, have a solum that is strongly and very strongly 
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saline-alkali, and are slightly lower on the landscape than 
Ipage soils. Valent and Valentine soils are excessively 
drained, are not mottled above a depth of 40 inches, and 
are higher on the landscape. 

Typical pedon of page loamy fine sand, alkali 
substratum, 0 to 3 percent slopes, 325 feet north and 550 
feet west ot the southeast corner of section 15, |. 24 N., 
R. 49 W. 


A—O to 6 inches; dark grayish brown (10YR 4/2) loamy 
fine sand, very dark grayish brown (10YR 3/2) 
moist; weak very fine granular structure; soft, very 
friable; neutral; abrupt smooth boundary. 

AC—6 to 13 inches; grayish brown (10YR 5/2) loamy 
fine sand, dark grayish brown (10YR 4/2) moist; 
weak medium subangular blocky structure parting to 
weak fine granular; soft, very friable; moderately 
alkaline; clear smooth boundary. 

C1—13 to 35 inches; pale brown (10YR 6/3) loamy tine 
sand, brown (10YR 5/3) moist; weak coarse 
subangular blocky structure parting to weak fine 
granular; soft, very friable; strong effervescence; 
moderately alkaline; gradual smooth boundary. 

C2—35 to 39 inches; grayish brown (10YR 5/2) loamy 
fine sand, dark grayish brown (10YR 4/2) moist; 
massive; soft, very friable; strong effervescence; 
very strongly alkaline; gradual smooth boundary. 

C3—39 to 60 inches; light gray (10YR 7/2) loamy fine 
sand, light brownish gray (10YR 6/2) moist; 
common fine distinct strong brown (7.5YR 5/6) 
mottles; massive; soft, very friable; strong 
effervescence; very strongly alkaline. 


The thickness of the solum ranges from 10 to 18 
inches, and the depth to free carbonates ranges from 2 
to 24 inches. The thickness of the ochric epipedon 
ranges from 4 to 8 inches. 

The A horizon has value of 4 or 5 (3 or 4, moist) and 
chroma of 1 or 2 (dry or moist). It is typically loamy fine 
sand, but the range includes fine sand. Reaction is 
neutral or mildly alkaline. The C horizon has value of 5 
through 7 (4 through 6, moist) and chroma of 2 or 3 (dry 
or moist). It is typically loamy fine sand, but the range 
includes fine sand. Reaction is moderately alkaline 
through very strongly alkaline. 


Janise Series 


The Janise series consists of deep, somewhat poorly 
drained soils on high bottom lands. The drained phases 
of the Janise soils are moderately well drained. 
Permeability is moderately slow. These soils formed in 
calcareous loamy alluvium and have saline-alkali 
characteristics. Slopes range from 0 to 3 percent. 

Janise soils are similar to Lisco soils in saline-alkali 
characteristics and are commonly adjacent to Dailey, 
Ipage, Jayem, Lisco, and McCook soils on the 
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landscape. Lisco soils have more fine sand and less 
noncarbonate clay in the control section than Janise 
soils. Dailey and Jayem soils have more sand, are better 
drained, do not have saline-alkali characteristics, and are 
higher on the landscape. Ipage soils do not have a B 
horizon, have more sand in the control section, and are 
slightly higher on the landscape. McCook soils have a 
mollic epipedon, are better drained, do not have saline- 
alkali characteristics, and are slightly higher on the 
landscape. 

Typical pedon of Janise loam, 0 to 2 percent slopes, 
2,200 feet west and 1,050 feet south of the northeast 
corner of section 17, T. 24 N., R. 49 W. 


E—0 to 2 inches; gray (10YR 5/1) loam, very dark gray 
(10 YR 3/1) moist; weak medium platy structure; 
slightly hard, very friable; strong effervescence; 
strongly alkaline; abrupt smooth boundary. 

Bw—2 to 6 inches; light brownish gray (10YR 6/2) silt 
loam, grayish brown (10YR 5/2) moist; weak tine 
prismatic structure parting to moderate fine 
subangular blocky; hard, friable; strong 
effervescence; very strongly alkaline; clear smooth 
boundary. 

BC—6 to 14 inches; light brownish gray (10YR 6/2) 
loam, grayish brown (10YR 5/2) moist; weak 
medium prismatic structure parting to weak medium 
subangular blocky; slightly hard, very friable; violent 
effervescence; very strongly alkaline; clear smooth 
boundary. 

C1—14 to 32 inches; light gray (10YR 7/2) loam, grayish 
brown (10YR 5/2) moist; weak coarse prismatic 
Structure parting to weak medium subangular blocky; 
slightly hard, very friable; violent effervescence; very 
strongly alkaline; gradual smooth boundary. 

C2—32 to 60 inches; light gray (10YR 7/2) very fine 
sandy loam, pale brown (10YR 6/3) moist; common 
fine distinct dark yellowish brown (10YR 4/4) 
mottles; massive; slightly hard, very friable; strong 
effervescence; strongly alkaline. 


The thickness of the solum ranges from 6 to 24 
inches, and the depth to free carbonates ranges from 0 
to 6 inches. The thickness of the ochric epipedon ranges 
from 1 to 5 inches. 

The E horizon has value of 5 or 6 (3 or 4, moist) and 
chroma of 1 or 2 (dry or moist). Texture is typically loam 
but is loamy fine sand in the overblown phases 
The range includes silt loam, very fine sandy loam, and 
fine sandy loam. The range in reaction is wide, from 
neutral through very strongly alkaline. The Bw horizon 
has value of 5 through 7 (4 or 5, moist). It is typically silt 
loam, but the range includes loam and clay loam. 
Content of clay, including carbonate clay, averages 
between 18 and 28 percent. Reaction is strongly alkaline 
or very strongly alkaline. The C horizon has value of 6 
through 8 (4 through 6, moist) and chroma of 2 or 3 (dry 
or moist). Texture in the C horizon is typically loam or 


very fine sandy loam, but the range includes silt loam. 
Below a depth of 40 inches the texture ranges from loam 
to fine sand. Reaction is strongly alkaline or very 
strongly alkaline. 


Jayem Series 


The Jayem series consists of deep, well drained soils 
on uplands. Permeabilty is moderately rapid. These soils 
formed in eolian material weathered from sandstone. 
Slopes range from 0 to 9 percent. 

Jayem soils are similar to Busher, Creighton, and Vetal 
soils and are commonly adjacent to Busher, Dailey, 
Janíse, Satanta, and Vetal soils on the landscape. 
Busher soils have carbonates higher in the profile than 
Jayem soils and are 40 to 60 inches deep to weakly 
cemented sandstone. Creighton soils are calcareous in 
the contro! section and are lower on the landscape. 
Vetal soils have a mollic epipedon thicker than 20 inches 
and are slightly lower on the landscape. Dailey soils 
have more sand in the control section and are slightly 
higher on the landscape. Janise soils have more clay in 
the control section, have saline-alkali characteristics, and 
are lower on the landscape. Satanta soils have more 
clay in the control section and are slightly lower on the 
landscape. 

Typical pedon of the Jayem fine sandy loam, 0 to 3 
percent slopes, 350 feet north and 1,150 feet east of the 
southwest corner of section 27, T. 24 N., R. 49 W. 


Ap 一 0 to 11 inches; dark grayish brown (10YR 4/2) fine 
sandy loam, very dark grayish brown (10YR 3/2) 
moist; weak fine granular structure; soft, very friable; 
mildly alkaline; abrupt smooth boundary. 

Bw—11 to 26 inches; grayish brown (10YR 5/2) very 
fine sandy loam, dark grayish brown (10YR 4/2) 
moist; weak coarse prismatic structure parting to 
weak medium subangular blocky; slightly hard, very 
friable; neutral; gradual smooth boundary. 

C1—26 to 41 inches; pale brown (10YR 6/3) very fine 
sandy loam, brown (10YR 5/3) moist; weak medium 
and coarse subangular blocky structure; soft, very 
friable; mildly alkaline; gradual smooth boundary. 

C2—41 to 60 inches; light gray (10YR 7/2) very fine 
sandy loam, light brownish gray (10YR 6/2) moist; 
massive; soft, very friable; strong effervescence; 
moderately alkaline. 


The thickness of the solum ranges from 18 to 40 
inches. The depth to free carbonates is more than 40 
inches. The thickness of the mollic epipedon ranges 
from 7 to 20 inches. 

The A horizon has value of 4 or 5 (2 or 3, moist) and 
chroma of 2 or 3 (dry or moist). It is typically fine sandy 
loam, loamy fine sand, or loamy sand, but the range 
includes loamy very fine sand and very fine sandy loam. 
Reaction is neutral or mildly alkaline. The B horizon has 
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Figure 14.—Profile of Janise loamy fine sand, drained, overblown, 
0 to 3 percent slopes. This deep, moderately well drained soil 
has about 20 inches of loamy fine sand on the surface. The 
depth is marked in feet. 
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value of 5 or 6 (4 or 5, moist) and chroma of 2 or 3 (dry 
or moist). It is typically very fine sandy loam, but in some 
pedons it is fine sandy loam, loam, or loamy very fine 
sand. It averages between 55 and 80 percent sand. 
Reaction is neutral or mildly alkaline. The C horizon has 
value of 5 through 7 (4 through 6, moist) and chroma of 
2 or 3 (dry or moist). It is typically very fine sandy loam, 
but the range includes loamy very fine sand, fine sandy 
loam, and loamy fine sand. 


Keith Series 


The Keith series consists of deep, well drained, 
moderately permeable soils on loess-covered uplands. 
Slopes range from 0 to 6 percent. 

Keith soils are similar to Alliance, Duroc, Goshen, and 
Richfield soils and are commonly adjacent to Alliance, 
Creighton, Duroc, Richfield, and Satanta soils on the 
landscape. Alliance soils are 40 to 60 inches deep to 
weakly cemented sandstone. Duroc soils have a mollic 
epipedon thicker than 20 inches, do not have a B 
horizon, and are slightly lower on the landscape than 
Keith soils. Goshen soils have pebbles and fine 
stratification in the underlying material and are on stream 
terraces subject to rare flooding. Creighton soils have 
less clay in the control section. Richfield soils have more 
clay in the subsoil and are on low-lying uplands. Satanta 
soils have more sand and less clay in the control section 
and are generally higher on the landscape. 

Typical pedon of Keith loam, 0 to 1 percent slopes, 
1,150 feet east and 100 feet south of the northwest 
corner of section 12, T. 27 N., R. 52 W. 


Ap 一 0 to 8 inches; dark grayish brown (10YR 4/2) loam, 
very dark grayish brown (10YR 3/2) moist; weak fine 
granular structure; slightly hard, very friable; neutral; 
abrupt smooth boundary. 

Bt1—8 to 19 inches; grayish brown (10YR 5/2) silty clay 
loam, dark brown (10YR 3/3) moist; weak coarse 
prismatic structure parting to weak medium 
subangular blocky; hard, friable; mildly alkaline; clear 
smooth boundary. 

Bt2—19 to 31 inches; brown (10YR 5/3) silt loam, dark 
grayish brown (10YR 4/2) moist; weak coarse 
prismatic structure parting to weak medium 
subangular blocky; hard, friable; mildly alkaline; clear 
smooth boundary. 

BCk—31 to 36 inches; very pale brown (10YR 7/3) silt 
loam, brown (10YR 5/3) moist; weak medium 
subangular blocky structure; slightly hard, friable; 
violent effervescence; moderately alkaline; gradual 
smooth boundary. 

C1—36 to 52 inches; very pale brown (10YR 7/3) very 
fine sandy loam, brown (10YR 5/3) moist; massive; 
soft, very friable; violent effervescence; moderately 
alkaline; clear smooth boundary. 
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C2—52 to 60 inches; white (10YR 8/2) very fine sandy 
loam, pale brown (10YR 6/3) moist; massive; soft, 
very friable; violent effervescence; few small 
sandstone fragments; moderately alkaline. 


The thickness of the solum ranges from 18 to 36 
inches. The depth to free carbonates ranges from 15 to 
35 inches. The thickness of the mollic epipedon ranges 
from 8 to 20 inches. 

The A horizon has value of 4 or 5 (2 or 3, moist) and 
chroma of 1 or 2 (dry or moist). It is typically loam, but 
the range includes very fine sandy loam and silt loam. 
Reaction is slightly acid or neutral. The Bt horizon has 
value of 4 through 6 (3 through 5, moist) and chroma of 
2 or 3 (dry or moist). It is typically silty clay loam and silt 
loam. It averages between 25 and 33 percent clay. 
Reaction is neutral through moderately alkaline. The C 
horizon has value of 6 through 8 (5 or 6, moist) and 
chroma of 2 or 3 (dry or moist). It is typically very fine 
sandy loam, but the range includes silt loam and loam. 
Reaction is mildly alkaline or moderately alkaline. 


Lamo Variant 


The Lamo Variant consists of deep, poorly drained, 
moderately permeable soils on bottom lands along 
upland drainageways. These soils formed in loamy 
alluvium. Stopes are 0 to 1 percent. 

Lamo Variant soils are commonly adjacent to Alliance, 
Duroc, and Rosebud soils on the landscape. Alliance 
and Rosebud soils are well drained, have a mollic 
epipedon tess than 20 inches thick, have more clay in 
the control section, and are higher on the landscape 
than Lamo Variant soils. In addition, Rosebud soils are 
moderately deep over weakly cemented sandstone 
bedrock. Duroc soils are well drained and are slightly 
higher in elevation. 

Typical pedon of Lamo Variant loam, 0 to 1 percent 
slopes, 2,350 feet south and 500 feet west of the 
northeast corner of section 13, T. 27 N., R. 48 W. 


Ap 一 0 to 5 inches; gray (10YR 5/1) loam, very dark gray 
(10YR 3/1) moist; weak fine granular structure; hard, 
friable; slight effervescence; moderately alkaline; 
abrupt smooth boundary. 

A1—5 to 15 inches; dark gray (10YR 4/1) loam, very 
dark gray (10YR 3/1) moist; weak fine and medium 
platy structure; hard, friable; slight effervescence; 
mildly alkaline; clear smooth boundary. 

A2—15 to 37 inches; dark gray (10YR 4/1) loam, very 
dark gray (10YR 3/1) moist; few fine distinct dark 
brown (7.5YR 4/4) mottles; weak fine and medium 
subangular blocky structure; hard, friable; neutral; 
gradual wavy boundary. 

C—37 to 60 inches; light brownish gray (10YR 6/2) very 
fine sandy loam, dark grayish brown (10YR 4/2) 
moist; massive; slightly hard, very friable; strong 
effervescence; moderately alkaline. 
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The thickness of the solum and the thickness of the 
mollic epipedon range from 20 to 40 inches. The depth 
to free carbonates ranges from 0 to 12 inches. 

The A horizon has value of 4 or 5 (2 or 3, moist) and 
chroma of 1 or 2 (dry or moist). It is typically loam, but 
the range includes very fine sandy loam. Reaction 
ranges from neutral through moderately alkaline. The C 
horizon has value of 5 through 7 (4 through 6, moist) 
and chroma of 1 or 2 (dry or moist). it is typically very 
fine sandy loam, but the range includes loam and silt 
loam. Reaction is mildly alkaline or moderately alkaline. 


Las Animas Series 


The Las Animas series consists of deep, somewhat 
poorly drained soils on bottom lands and in a few alluvial 
swales. Permeability is moderately rapid. These soils 
formed in stratified alluvium. Slopes range from O to 2 
percent. 

Las Animas soils are commonly adjacent to Bankard, 
Janise, and Lisco soils on the landscape. Bankard soils 
have more sand in the control section, are better 
drained, and are slightly higher on the landscape than 
Las Animas soils. Janise soils have more clay and less 
fine sand in the control section and are very strongly 
affected by salinity and alkalinity. Lisco soils have a B 
horizon and are very strongly affected by alkalinity. 

Typical pedon of Las Animas very fine sandy loam in 
an area of Las Animas-Lisco very fine sandy loams, 0 to 
2 percent slopes, 2,350 feet north and 750 feet east of 
the southwest corner of section 10, T. 28 N., R. 52 W. 


AO to 4 inches; grayish brown (10YR 5/2) very fine 
sandy loam, very dark grayish brown (10YR 3/2) 
moist; weak fine and very fine granular structure; 
soft, very friable; strong effervescence; moderately 
alkaline; clear smooth boundary. 

AC—4 to 9 inches; light gray (10YR 7/2) very fine sandy 
loam, grayish brown (10YR 5/2) moist; weak 
medium subangular blocky structure parting to weak 
tine granular; slightly hard, very friable; violent 
effervescence; moderately alkaline; clear smooth 
boundary. 

C1—9 to 18 inches; light gray (10YR 7/2) loamy very 
fine sand, grayish brown (10YR 5/2) moist; common 
fine distinct dark yellowish brown (10YR 4/4) 
mottles; massive; soft, very friable; violent 
effervescence; moderately alkaline; clear smooth 
boundary. 

C2—18 to 29 inches; light gray (10YR 7/2) very fine 
sandy loam, grayish brown (10YR 5/2) moist; 
common fine distinct dark yellowish brown (10YR 
4/4) mottles; massive; soft, very friable; violent 
effervescence; moderately alkaline; gradual smooth 
boundary. 

C3—29 to 42 inches; pale brown (10YR 6/3) loamy very 
fine sand, brown (10YR 5/3) moist; many medium 
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prominent dark yellowish brown (10YR 3/4) mottles; 
massive; soft, very friable; slight effervescence; 
moderately alkaline; gradual smooth boundary. 

C4—42 to 60 inches; light gray (10YR 7/2) fine sand, 
grayish brown (10YR 5/2) moist; many medium 
prominent dark yellowish brown (10YR 3/4) mottles; 
single grained; loose; slight effervescence; mildly 
alkaline. 


The thickness of the solum ranges from 4 to 16 
inches, and the depth to free carbonates ranges from 0 
to 10 inches. The thickness of the ochric epipedon 
ranges from 4 to 8 inches. 

The A horizon has value of 4 through 6 (3 through 5, * 
moist) and chroma of 2 or 3 (dry or moist). It is typically 
very fine sandy loam, but the range includes fine sandy 
loam and loamy very fine sand. Reaction is mildly 
alkaline or moderately alkaline. The C horizon has value 
of 6 through 8 (5 through 7, moist) and chroma of 2 or 3 
(dry or moist). Above a depth of 40 inches it is typically 
very fine sandy loam and loamy very fine sand, but the 
range includes fine sandy loam. Below a depth of 40 
inches the C horizon ranges from very fine sandy oam 
to sand. Reaction is mildly alkaline or moderately 
alkaline. 


Lisco Series 


The Lisco series consists of deep, somewhat poorly 
drained and poorly drained soils on bottom lands and in 
some alluvial swales. Permeability is moderately rapid. 
These soils are strongly and very strongly saline-alkali. 
They formed in calcareous, loamy and sandy alluvium. 
Slopes range from 0 to 2 percent. 

Lisco soils are similar to Janise soils and are 
commonly adjacent to Ipage, Janise, and Las Animas 
Soils on the landscape. Janise soils have more clay and 
less fine sand in the control section than Lisco soils. 
Ipage soils have more sand in the control section, do not 
have saline-alkali characteristics in the solum, and are 
slightly higher on the landscape. Las Animas soils do not 
have a B horizon and do not have saline-alkali 
characteristics. 

Typical pedon of Lisco very fine sandy loam, 0 to 2 
percent slopes, 300 feet east and 500 feet north of the 
southwest corner of section 7, T. 24 N., R. 50 W. 


A—0 to 2 inches; grayish brown (10YR 5/2) very fine 
sandy loam, very dark grayish brown (10YR 3/2) 
moist; weak fine granular structure; soft, very friable; 
Strong effervescence; very strongly alkaline; abrupt 
smooth boundary. 

E—2 to 5 inches; light brownish gray (10YR 6/2) very 
fine sandy loam, grayish brown (10YR 5/2) moist; 
weak fine subangular blocky structure parting to 
weak fine granular; slightly hard, very friable; violent 
effervescence; very strongly alkaline; abrupt smooth 
boundary. 
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Bw1—-5 to 12 inches; light brownish gray (10YR 6/2) 
very fine sandy loam, dark grayish brown (10YR 
4/2) moist; weak coarse subangular blocky structure 
parting to weak fine granular; slightly hard, very 
friable; violent effervescence; very strongly alkaline; 
clear smooth boundary. 

Bw2—12 to 16 inches; light brownish gray (10YR 6/2) 
loamy very fine sand, grayish brown (10YR 5/2) 
moist; weak coarse subangular blocky structure 
Parting to weak fine granular; soft, very friable; 
violent effervescence; very strongly alkaline; gradual 
smooth boundary. 

C1—16 to 44 inches; light brownish gray (10YR 6/2) 
loamy very fine sand, grayish brown (10YR 5/2) 
moist; massive; soft, very friable; violent 
effervescence; very strongly alkaline; clear smooth 
boundary. 

C2—44 to 52 inches; gray (10YR 6/1) loam, dark gray 
(10YR 4/1) moist; massive; hard, friable; violent 
effervescence; strongly alkaline; gradual smooth 
boundary. 

C3—52 to 60 inches; fight gray (10YR 7/1) very fine 
sandy loam, light brownish gray (10 YR 6/2) moist; 
massive; slightly hard, friable; strong effervescence; 
strongly alkaline. 


The thickness of the solum ranges from 10 to 20 
inches, and the thickness of the ochric epipedon ranges 
from 2 to 8 inches. Free carbonates are in the upper 6 
inches. 

The A horizon has value of 5 or 6 (3 through 5, moist) 
and chroma of 2 or 3 (dry or moist). Texture is typically 
very fine sandy loam, but the range inciudes fine sandy 
loam and loam. Reaction is moderately alkaline through 
very strongly alkaline. The Bw horizon has value of 5 
through 7 (3 through 5, moist) and chroma of 2 or 3 (dry 
or moist). Texture is typically very fine sandy loam and 
loamy very fine sand, but the range includes loam and 
fine sandy loam. Reaction is moderately alkaline through 
very strongly alkaline. The C horizon has value of 6 
through 8 (4 through 6, moist) and chroma of 1 through 
3 (dry or moist). It is typically loam, very fine sandy loam, 
and loamy very fine sand, but the range includes fine 
sandy loam, loamy fine sand, and fine sand. Reaction is 
moderately alkaline through very strongly alkaline. 


Manter Series 


The Manter series consists of deep, well drained soils 
on uplands. Permeability is moderately rapid. These soils 
formed mainly in moderately coarse eolian material or 
outwash material weathered from sandstone. Slopes 
range from 0 to 6 percent. 

Manter soils are similar to Jayem soils and are 
commonly adjacent to Alliance, Busher, Hemingford, and 
Satanta soils on the landscape. Jayem soils do not have 
an argillic horizon and have carbonates below a depth of 
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40 inches. Alliance, Hemingford, and Satanta soils have 
more silt and clay in the Bt horizon and the upper part of 
the C horizon and are slightly lower on the landscape 
than Manter soils. Busher soils are 40 to 60 inches deep 
to weakly cemented sandstone and do not have an 
argillic horizon. 

Typical pedon of Manter fine sandy loam in an area of 
Manter-Satanta fine sandy loams, 3 to 6 percent slopes, 
1,850 feet south and 1,650 feet east of the northwest 
corner of section 5, T. 27 N., R. 47 W. 


Ap 一 0 to 7 inches; dark grayish brown (10YR 4/2) fine 
sandy loam, very dark grayish brown (10YR 3/2) 
moist; weak very fine granular structure; soft, very 
friable; neutral; abrupt smooth boundary. 

BA—7 to 12 inches; dark grayish brown (10YR 4/2) fine 
sandy loam, very dark grayish brown (10YR 3/2) 
moist; weak coarse prismatic structure parting to 
weak medium subangular blocky; slightly hard, very 
friable; neutral; clear smooth boundary. 

Bt 一 12 to 27 inches; grayish brown (10YR 5/2) fine 
sandy loam, dark grayish brown (10YR 4/2) moist; 
weak coarse prismatic structure parting to weak 
medium subangular blocky; slightly hard, friable; 
neutral; clear smooth boundary. 

C1-—27 to 38 inches; very pale brown (10YR 7/3) fine 
sandy loam, brown (10YR 5/3) moist; weak coarse 
and fine subangular blocky structure; soft, very 
friable; mildly alkaline; gradual smooth boundary. 

C2—38 to 60 inches; light brownish gray (10YR 6/2) 
loamy fine sand, grayish brown (10YR 5/2) moist; 
massive; soft, very friable; strong effervescence; 
moderately alkaline. 


The thickness of the solum ranges from 20 to 36 
inches, and the depth to free carbonates ranges from 18 
to 40 inches. The thickness of the mollic epipedon 
ranges from 7 to 19 inches. 

The A horizon has value of 4 or 5 (2 or 3, moist) and 
chroma of 2 or 3 (dry or moist). It is typically fine sandy 
loam, but the range includes sandy loam. Reaction is 
slightly acid or neutral. The Bt horizon has value of 5 or 
6 (3 through 5, moist) and chroma of 2 or 3 (dry or 
moist). It is typically fine sandy loam, but in some pedons 
it is sandy loam. It averages between 9 and 18 percent 
clay. Reaction is neutral or mildly alkaline. The C horizon 
has value of 6 through 8 (4 through 6, moist) and 
chroma of 2 or 3 (dry or moist). It is typically fine sandy 
loam and loamy fine sand, but the range includes sandy 
foam and loamy sand. Reaction is mildly alkaline or 
moderately alkaline. 


Marlake Series 


The Marlake series consists of deep, very poorly 
drained, rapidly permeable soils on bottom lands along 
streams and in basins of the sandhills. These soils 
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formed in eolian or alluvial material. Slopes are 0 to 1 
percent. 

Marlake soils are commonly adjacent to Hoffland, 
ipage, and Lisco soils. Hoffland soils have a lower 
seasonal water table and are not stratified above a 
depth of 3 feet. Ipage soils are better drained than 
Marlake soils and are on the higher parts of the 
landscape. Lisco soils have more silt and clay in the 
control section and have saline-alkali characteristics. 

Typical pedon of Marlake very fine sandy loam, 0 to 1 
percent slopes, 2,350 feet north and 900 feet west of 
the southeast corner of section 1, T. 24 N., R. 47 W. 


O—2 inches to 0; partially decayed organic material. 

A1—90 to 9 inches; gray (10YR 5/1) very fine sandy 
loam, very dark brown (10YR 2/2) moist; weak fine 
granular structure; soft, very friable; violent 
effervescence; moderately alkaline; clear smooth 
boundary. 

A2—9 to 13 inches; gray (10YR 5/1) fine sandy loam, 
black (10YR 2/1) moist; stratified and mixed with 
light brownish gray (2.5Y 6/2) fine sandy loam; few 
fine distinct yellowish brown (10YR 5/6) mottles; 
weak medium subangular blocky structure parting to 
weak fine granular; soft, very friable; moderately 
alkaline; clear smooth boundary. 

AC—13 to 20 inches; light gray (2.5Y 7/2) fine sand, 
grayish brown (2.5Y 5/2) moist; stratified and mixed 
with gray (10YR 5/1) fine sand; few fine distinct 
yellowish brown (10YR 5/6) mottles; single grained; 
loose; mildly alkaline; clear smooth boundary. 

C—20 to 60 inches; light gray (2.5Y 7/2) fine sand, light 
brownish gray (2.5Y 6/2) moist; single grained; 
loose; mildly alkaline. 


The thickness of the solum ranges from 6 to 24 
inches, and the depth to free carbonates ranges from 0 
to 10 inches. The mollic epipedon ranges from 6 to 15 
inches in thickness. 

The A horizon has value of 4 or 5 (2 or 3, moist) and 
chroma of 1 or 2 (dry or moist). Texture is typically very 
fine sandy loam, but the range includes fine sandy loam 
and loamy fine sand. Reaction is neutral through 
moderately alkaline. The C horizon has value of 5 
through 7 (4 through 6, moist) and chroma of 1 or 2 (dry 
or moist). It is typically fine sand, but the range includes 
sand and loamy fine sand. Reaction is neutral or mildly 
alkaline. 


McCook Series 


The McCook series consists of deep, well drained, 
moderately permeable soils on bottom lands. These soils 
formed in weakly stratified, calcareous loamy alluviurn. 
Slopes range from 0 to 2 percent. 

McCook soils are similar to Bridget and Craft soils and 
are commonly adjacent to Duroc, Goshen, and Janise 
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soils on the landscape. Bridget soils are not stratified 
and are slightly higher on the landscape than McCook 
soils. Craft soils do not have a mollic epipedon. Duroc 
soils have a mollic epipedon thicker than 20 inches and 
have more clay in the control section. Goshen soils have 
more clay in the control section and are on stream 
terraces, Janise soils do not have a mollic epipedon, are 
not so well drained, have saline-alkali characteristics, 
and are slightly lower on the landscape. 

Typical pedon of McCook loam, 0 to 2 percent slopes, 
1,850 feet south and 350 feet west of the northeast 
corner of section 18, T. 25 N., R. 47 W. 


Ap 一 0 to 6 inches; grayish brown (10YR 5/2) loam, very 
dark grayish brown (10YR 3/2) moist; weak medium 
granular structure; slightly hard, friable; slight 
effervescence; mildly alkaline; abrupt smooth 
boundary. 

A—6 to 12 inches; grayish brown (10YR 5/2) loam, very 
dark grayish brown (10YR 3/2) moist; weak medium 
prismatic structure parting to weak medium granular; 
slightly hard, friable; slight effervescence; mildly 
alkaline; clear smooth boundary. 

AC—12 to 20 inches; light brownish gray (10YR 6/2) 
loam, dark grayish brown (10YR 4/2) moist; weak 
medium prismatic structure parting to weak fine 
subangular blocky; slightly hard, friable; strong 
effervescence; moderately alkaline; clear smooth 
boundary. 

Ab 一 20 to 32 inches; dark grayish brown (10YR 4/2) 
loam, very dark gray (10YR 3/1) moist; weak fine 
subangular blocky structure parting to weak fine 
granular, slightly hard, friable; strong effervescence; 
moderately alkaline; gradual smooth boundary. 

ACb—32 to 45 inches; dark grayish brown (10YR 4/2) 
loam, very dark grayish brown (10YR 3/2) moist; 
weak fine subangular blocky structure; slightly hard, 
friable; violent effervescence; moderately alkaline; 
diffuse smooth boundary. 

C—45 to 60 inches; light brownish gray (10YR 6/2) 
loam, dark grayish brown (10YR 4/2) moist; weak 
fine subangular blocky structure; slightly hard, 
friable; violent effervescence; moderately alkaline. 


The thickness of the solum ranges from 17 to 33 
inches. The thickness of the mollic epipedon ranges 
from 8 to 20 inches. The depth to free carbonates is less 
than 10 inches. Reaction is mildly alkaline or moderately 
alkaline throughout the profile. 

The A horizon has value of 4 or 5 (2 or 3, moist) and 
chroma of 1 or 2 (dry or moist). Texture is typically loam, 
but the range includes silt loam and very fine sandy 
foam. The C horizon has value of 5 through 7 (4 through 
6, moist) and chroma of 2 or 3 (dry or moist). H is 
typically loam, but in some pedons it is silt loam or very 
fine sandy loam. It averages less than 18 percent clay. A 
buried A horizon or thin, dark-colored strata are beneath 
the solum in most areas. 


Soil Survey 


Norrest Series 


The Norrest series consists of moderately deep, well 
drained soils on uplands. Permeability is moderately 
Slow. These soils formed in loamy and clayey material 
weathered from calcareous clayey siltstone. Slopes 
range from 6 to 30 percent. 

These Norrest soils do not have an argillic horizon and 
have less noncarbonate clay and less organic matter 
than is defined in the range for the Norrest series, but 
these differences do not alter the use or behavior of the 
soils. 

Norrest soils are commonly adjacent to Canyon, 
Creighton, Imlay, and Rosebud soils on the landscape. 
Canyon soils have less clay in the control section than 
Norrest soils and are shallow over sandstone. Creighton 
soils are deep, have a mollic epipedon, and have less 
clay in the control section. Imlay soils are shallow over 
clayey siltstone and are on the stightly higher parts of 
the landscape. Rosebud soils have a mollic epipedon, 
have an argillic horizon, and are moderately deep over 
fine-grained sandstone. 

Typical pedon of Norrest loam, 6 to 11 percent slopes, 
2,300 feet south and 475 feet east of the northwest 
corner of section 21, T. 28 N., R. 50 W. 


A 一 0 to 4 inches; grayish brown (10YR 5/2) loam, very 
dark grayish brown (10YR 3/2) moist; weak very fine 
granular structure; slightly hard, friable; common fine 
fragments of sandstone; strong effervescence; 
mildly alkaline; clear wavy boundary. 

Bw1—4 to 8 inches; grayish brown (10YR 5/2) clay 
loam, dark grayish brown (10YR 4/2) moist; 
moderate medium prismatic structure parting to 
woak fine subangular blocky; hard, firm; common 
fine fragments of sandstone; violent effervescence; 
moderately alkalino; clear wavy boundary. 

Bw2—8 to 21 inches; light brownish gray (10YR 6/2) 
clay loam, grayish brown (10YR 5/2) moist; 
moderate medium prismatic structure parting to 
weak fine subangular blocky; very hard, firm; 
common fine fragments of sandstone; violent 
effervescence; moderately alkaline; gradual wavy 
boundary. 

Cr—21 to 60 inches; very pale brown (10YR 7/3) clayey 
siltstone; strong effervescence. 


The thickness of the solum ranges from 20 to 36 
inches, and the depth to free carbonates ranges from 0 
to 5 inches. The thickness of the ochric epipedon ranges 
from 4 to 8 inches. Reaction is mildly alkaline or 
moderately alkaline throughout the profile. 

The A horizon has value of 4 through 6 (3 through 5, 
moist) and chroma of 1 or 2 (dry or moist). It is typically 
loam, but the range includes silt loam and clay loam. 
The Bw horizon has value of 5 through 7 (4 through 6, 
moist) and chroma of 2 or 3 (dry or moist). It is typically 
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clay loam, but in some pedons it is silty clay loam. It 
averages between 28 to 35 percent noncarbonate clay. 
Some pedons have a Bk horizon that is similar in texture 
to the B horizon. Clayey siltstone is at a depth of 20 to 
40 inches. 


Oglala Series 


The Oglala series consists of deep, well drained, 
moderately permeable soils on uplands. These soils 
formed in loamy residuum of weakly cemented, fine- 
grained sandstone. Slopes range from 3 to 30 percent. 

These Oglala soils have more fine and coarse sand 
than is defined in the range for the Oglala series, but this 
difference does not alter the use or behavior of the soils. 

Oglala soils are similar to Bridget and Creighton soils 
and are commonly adjacent to Alliance, Bridget, Canyon, 
Craft, and Creighton soils on the landscape. Alliance 
soils have more clay in the control section, have a well 
developed B horizon, and generally are slightly higher on 
the landscape than Oglala soils. Bridget soils are more 
than 60 inches deep to bedrock and are on slightly lower 
parts of the landscape. Canyon soils are shallow over 
bedrock, do not have a mollic epipedon, and are higher 
on the landscape. Craft soils are stratified, do not have a 
mollic epipedon, and are on bottom lands. Creighton 
soils have a B horizon and are more than 60 inches 
deep to bedrock. 

Typical pedon of Oglala very fine sandy loam in an 
area of Oglala-Canyon very fine sandy loams, 3 to 9 
percent slopes, 100 feet south and 1,550 feet west of 
the northeast corner of section 17, T. 25 N., R. 48 W. 


A—O to 8 inches; grayish brown (10YH 5/2) very fine 
sandy loam, very dark grayish brown (10YR 3/2) 
moist; weak fine granular structure; slightly hard, 
very friable; mildly alkaline; abrupt smooth boundary. 

AC—3 to 22 inches; brown (10YR 5/3) very fine sandy 
loam, dark brown (10YR 4/3) moist; weak coarse 
prismatic structure parting to weak medium 
subangular blocky; slightly hard, very friable; 
moderately alkaline; gradual smooth boundary. 

C—22 to 53 inches; light gray (10YR 7/2) very fine 
sandy loam, light brownish gray (10YR 6/2) moist; 
weak medium and fine subangular blocky structure; 
slightly hard, very friable; few fine fragments of 
sandstone; violent effervescence; moderately 
alkaline; gradual wavy boundary. 

Cr 一 53 to 60 inches; white (10YR 8/2) weakly cemented 
fine-grained sandstone; strong effervescence. 


The thickness of the solum ranges from 15 to 30 
inches, and the depth to free carbonates ranges from 15 
to 38 inches. The thickness of the mollic epipedon 
ranges from 7 to 15 inches. 

The A horizon has value of 4 or 5 (2 or 3, moist) and 
chroma of 2 or 3 (dry or moist). It is typically very fine 
sandy loam, but the range includes loam. Reaction is 
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neutral or mildly alkaline. The C horizon has value of 6 
through 8 (5 or 6, moist) and chroma of 2 or 3 (dry or 
moist). It is typically very fine sandy loam, but the range 
includes fine sandy loam and loamy very fine sand. 
Reaction is mildly alkaline or moderately alkaline. Weakly 
cemented, limy sandstone is at a depth of 40 to 60 
inches. 


Richfield Series 


The Richfield series consists of deep, well drained 
soils on low-lying uplands. Permeability is moderately 
slow. These soils formed in calcareous toess. Slopes are 
O to 1 percent. 

Richfield soils are similar to Keith soils and are 
commonly adjacent to Duroc and Keith soils on the 
landscape. Keith soils have less clay in the Bt horizon 
and are higher on the landscape than Richfield soils. 
Duroc soils have a mollic epipedon thicker than 20 
inches, do not have a Bt horizon, and are slightly lower 
on the landscape. 

Typical pedon of Richfield loam, 0 to 1 percent slopes, 
2,100 feet south and 200 feet east of the northwest 
corner of section 35, T. 25 N., R. 47 W. 


Ap 一 0 to 8 inches; grayish brown (10YH 5/2) loam, very 
dark grayish brown (10YR 3/2) moist; weak fine 
granular structure; slightly hard, friable; mildly 
alkaline; abrupt smooth boundary. 

BA 一 8 to 11 inches; grayish brown (10YR 5/2) silty clay 
loam, very dark grayish brown (10YR 3/2) moist; 
weak fine subangular blocky structure; hard, firm; 
mildly alkaline; clear smooth boundary. 

Bt—11 to 18 inches; grayish brown (10YR 5/2) silty clay 
loam, very dark grayish brown (10YR 3/2) moist; 
moderate medium subangular blocky structure; hard, 
firm; mildly alkaline; clear smooth boundary. 

BCk—18 to 26 inches; pale brown (10 YR 6/3) silty clay 
loam, dark brown (10YR 4/3) moist; weak fine 
subangular blocky structure; hard, firm; strong 
effervescence; moderately alkaline; gradual smooth 
boundary. 

Ck—26 to 34 inches; pale brown (10YR 6/3) loam, 
brown (10YR 5/3) moist; massive; slightly hard, 
friable; violent effervescence; moderately alkaline; 
gradual smooth boundary. 

C—34 to 60 inches; pale brown (10YR 6/3) toam, dark 
brown (10YR 4/3) moist; massive; slightly hard, 
friable; violent effervescence; moderately alkaline. 


The thickness of the solum ranges from 16 to 30 
inches. The thickness of the mollic epipedon ranges 
from 10 to 20 inches, and the depth to free carbonates 
ranges from 10 to 18 inches. 

The A horizon has value of 4 or 5 (2 or 3, moist) and 
chroma of 2 or 3 (dry or moist). It is typically loam, but 
the range includes silt loam and very fine sandy loam. 
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Reaction is neutral or mildly alkaline. The Bt horizon has 
value of 4 or 5 (2 or 3, moist) and chroma of 2 or 3 (dry 
or moist). It is silty clay loam, and it averages between 
35 and 40 percent clay. Reaction is neutral or mildly 
alkaline. The C horizon has value of 6 through 8 (4 
through 6, moist) and chroma of 2 or 3 (dry or moist). 
Reaction is moderately alkaline or strongly alkaline. 


Rosebud Series 


The Rosebud series consists of moderately deep, well 
drained, moderately permeable soils on uplands. These 
soils formed in loamy calcareous material weathered 
from sandstone [(fig. 15] Slopes range from D to 30 
percent. 

Rosebud soils are similar to Hemingford soils and are 
commonly adjacent to Alliance, Canyon, Creighton, 
Duroc, and Hemingford soils on the landscape. Alliance 
and Hemingford soils are 40 to 60 inches deep to soft 
sandstone. Canyon soils are 8 to 20 inches deep to 
sandstone and do not have a Bt horizon. Creighton soils 
do not have an argillic horizon, have more sand in the 
control section than Rosebud soils, and are 60 inches 
deep or deeper to sandstone. Duroc soils are deep, 
have a mollic epipedon over 20 inches thick, and are on 
slightly lower parts of the landscape. 

Typical pedon of Rosebud loam, 1 to 3 percent 
slopes, 1,150 feet west and 150 feet south of the 
northeast corner of section 34, T. 28 N., R. 51 W. 


Ap 一 0 to 7 inches; dark grayish brown (10YR 4/2) loam, 
very dark grayish brown (10YR 3/2) moist; weak fine 
granular structure; slightly hard, friable; neutral; clear 
smooth boundary. 

Bt—7 to 19 inches; grayish brown (10YR 5/2) clay loam, 
very dark grayish brown (10YR 3/2) moist; moderate 
coarse prismatic structure parting to moderate 
medium subangular blocky; hard, firm; neutral; clear 
smooth boundary. 

BC—19 to 24 inches; light brownish gray (10YR 6/2) 
loam, dark grayish brown (10YR 4/2) moist; weak 
coarse prismatic structure parting to weak medium 
subangular blocky; hard, friable; mildly alkaline; 
gradual smooth boundary. 

Ck—24 to 35 inches; light gray (10YR 7/2) very fine 
sandy loam, grayish brown (10YR 5/2) moist; 
massive; slightly hard, very friable; many fine 
fragments of sandstone; violent effervescence; 
moderately alkaline; gradual smooth boundary. 

Cr—35 to 60 inches; white (10YR 8/2) weakly 
consolidated sandstone; violent effervescence. 


The thickness of the solum ranges from 12 to 26 
inches, and the depth to free carbonates ranges from 10 
to 30 inches. The thickness of the mollic epipedon 
ranges from 7 to 20 inches. 

The A horizon has value of 4 or 5 (2 or 3, moist) and 
chroma of 2 or 3 (dry or moist). It is typically loam, but 
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Figure 15.—Profile of Rosebud loam, a moderately deep, well 
drained soil. Soft, weakly cemented sandstone is at a depth of 
22 inches. The depth is marked In feet. 
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the range includes very fine sandy loam. Reaction is 
neutral or mildly alkaline. The Bt horizon has value of 4 
through 6 (3 or 4, moist) and chroma of 2 or 3 (dry or 
moist). It is typically clay loam, but in some pedons it is 
loam. It averages between 23 and 35 percent clay. 
Reaction is neutral or mildiy alkaline. The C horizon has 
value of 6 or 7 (5 or 6, moist) and chroma of 2 or 3 (dry 
or moist). It is typically very fine sandy loam, but the 
range includes loam, sandy clay loam, and sandy loam. 
Reaction is mildly alkaline or moderately alkaline. Weakly 
cemented, limy sandstone is at a depth of 20 to 40 
inches. 


Sarben Series 


The Sarben series consists of deep, well drained soils 
on uplands. Permeability is moderately rapid. These soils 
formed in mixed loamy and sandy eolian material 
weathered from sandstone. Slopes range from 0 to 9 
percent. 

Sarben soils are similar to Busher soils and are 
commonly adjacent to Busher, Creighton, Tassel, and 
Valent soils on the landscape. Busher soils have a 
cambic horizon and a moilic epipedon and are 40 to 60 
inches deep to weakly cemented sandstone. Creighton 
Soils have a mollic epipedon and a Bw horizon. Tassel 
Soils are less than 20 inches deep to sandstone 
bedrock. Valent soils have more sand in the control 
section and are on slightly higher parts of the landscape 
than Sarben soils. 

Typical pedon of Sarben loamy very fine sand in an 
area of Sarben-Busher loamy very fine sands, 3 to 9 
percent slopes, 200 feet west and 400 feet north of the 
southeast corner of section 18, T. 26 N., R. 52 W. 


A—0 to 3 inches; grayish brown (10YR 5/2) loamy very 
fine sand, dark brown (10YR 3/3) moist; weak very 
fine granular structure; soft, very friable; neutral; 
abrupt smooth boundary. : 

AC—3 to 12 inches; grayish brown (10YR 5/2) loamy 
very fine sand, dark grayish brown (10YR 4/2) 
moist; weak medium prismatic structure parting to 
weak fine subangular blocky; soft, very friable; 
neutral; clear smooth boundary. 

Ci—12 to 25 inches; light brownish gray (10YR 6/2) 
loamy very fine sand, dark grayish brown (10YR 
4/2) moist; weak fine and coarse subangular blocky 
structure; soft, very friable; moderately alkaline; 
gradual smooth boundary. 

C2—25 to 36 inches; light brownish gray (10YR 6/2) 
loamy very fine sand, dark grayish brown (10YR 
4/2) moist; massive; soft, very friable; moderately 
alkaline; clear wavy boundary. 

C3—36 to 44 inches; light gray (10YR 7/2) very fine 
sandy loam, grayish brown (10YR 5/2) moist; 
massive; slightly hard, very friable; violent 
effervescence; moderately alkaline; clear wavy 
boundary. 
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C4—44 to 60 inches; light gray (10YR 7/2) toamy very 
fine sand, grayish brown (10YR 5/2) moist; massive; 
loose, very friable; few fine fragments of sandstone; 
violent effervescence; moderately alkaline. 


The thickness of the solum ranges from 10 to 22 
inches, and the depth to free carbonates ranges from 26 
to 60 inches. The thickness of the ochric epipedon 
ranges from 2 to 6 inches. 

The A horizon has value of 4 through 6 (3 or 4, moist) 
and chroma of 2 or 3 (dry or moist). It is typically loamy 
very fine sand, but the range includes loamy fine sand 
and very fine sandy loam. The C horizon has value of 5 
through 8 (4 through 6, moist) and chroma of 2 or 3 (dry 
or moist). It is typically loamy very fine sand and very 
fine sandy foam, but the range includes fine sandy loam. 
Reaction is mildly alkaline or moderately alkaline. 


Satanta Series 


The Satanta series consists of deep, well drained, 
moderately permeable soils on uplands and stream 
terraces. These soils formed in loamy eolian material, 
loamy alluvium, or in a mixture of both materials. Slopes 
range from 0 to 9 percent. 

Satanta soils are similar to Hemingford soils and are 
commonly adjacent to Creighton, Hemingford, Jayem, 
Keith, and Manter soils on the landscape. Hemingtord 
Soils are 40 to 60 inches deep to fine-grained sandstone, 
have more clay in the contro! section, and are slightly 
lower on the landscape than Satanta soils. Creighton 
soils have more sand and less clay in the control section 
and are slightly lower on the landscape. Jayem soils 
have a cambic horizon, have more sand and less clay in 
the control section, and are slightly higher on the 
landscape. Keith soils have less sand and more clay in 
the subsoil and are slightly lower on the landscape. 
Manter soils have less clay and more sand in the 
subsoil. 

Typical pedon of Satanta fine sandy toam, 0 to 3 
percent slopes, 225 feet east and 300 feet north of the 
southwest corner of section 20, T. 25 N., R. 47 W. 


Ap 一 0 to 7 inches; dark grayish brown (10YR 4/2) fine 
sandy loam, very dark grayish brown (10YR 3/2) 
moist; weak very fine granular structure; slightly 
hard, very friable; neutral; abrupt smooth boundary. 

BA—7 to 13 inches; grayish brown (10YR 5/2) fine 
sandy loam, very dark grayish brown (10YR 3/2) 
moist; weak medium subangular blocky structure 
parting to weak fine granular, slightly hard, very 
friable; neutral; clear smooth boundary. 

Bt—13 to 24 inches; grayish brown (10YR 5/2) loam, 
dark grayish brown (10YR 4/2) moist; weak coarse 
prismatic structure parting to weak medium 
subangular blocky; hard, friable; neutral; clear 
smooth boundary. 
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BCk—24 to 31 inches; pale brown (10YR 6/3) loam, 
brown (10YR 5/3) moist; weak coarse prismatic 
structure parting to weak medium subangular blocky; 
hard, friable; violent effervescence; mildly alkaline; 
gradual smooth boundary. 

C1—31 to 46 inches; very pale brown (10YR 7/3) loam, 
brown (10YR 5/3) moist; massive; slightly hard, 
friable; few lime concretions; violent effervescence; 
mildly alkaline; gradual smooth boundary. 

C2—46 to 60 inches; very pale brown (10YR 7/3) very 
fine sandy loam, brown (10YR 5/3) moist; massive; 
soft, very friable; few lime concretions; violent 
effervescence; mildly alkaline. 


The thickness of the solum ranges from 25 to 40 
inches. The depth to free carbonates ranges from 15 to 
36 inches. The mollic epipedon ranges from 8 to 20 
inches in thickness. 

The A horizon has value of 4 or 5 (2 or 3, moist) and 
chroma of 2 or 3 (dry or moist). Texture is typically fine 
sandy loam, but the range includes very fine sandy loam. 
Reaction is slightly acid through mildly alkaline. The Bt 
horizon has value of 4 through 6 (3 through 5, moist) 
and chroma of 2 or 3 (dry or moist). Texture is typically 
loam, but the range includes sandy clay loam and clay 
loam. The Bt horizon averages between 18 and 28 
percent clay. Reaction ranges from neutral through 
moderately alkaline. The C horizon has value of 5 
through 7 (4 through 6, moist) and chroma of 2 or 3 (dry 
or moist). It is typically loam and very fine sandy foam, 
but the range includes fine sandy loam. Reaction is 
mildly alkaline or moderately alkaline. 


Scott Variant 


The Scott Variant consists of deep, very poorly’ 
drained soils in depressions of uplands and stream 
terraces. Permeability is very slow. These soils formed in 
loess that is underlain by material weathered from 
sandstone. Slopes are 0 to 1 percent. 

Scott Variant soils are commonly adjacent to Alliance, 
Duroc, Keith, and Satanta soils on the landscape. 
Alliance, Keith, and Satanta soils are well drained, have 
less clay in the Bt horizon, and are higher on the 
landscape than Scott Variant soils. In addition, Keith and 
Satanta soils are 60 inches deep or deeper to 
sandstone. Duroc soils do not have a B horizon, have 
less clay in the control section, are well drained, and are 
slightly higher on the landscape, 

Typical pedon of Scott Variant loam, 0 to 1 percent 
slopes, 600 feet north and 2,300 feet east of the 
southwest corner of section 32, T. 28 N., R. 47 W. 


Ap 一 0 to 6 inches; gray (10YR 5/1) loam, very dark gray 
(10 YR 3/1) moist; weak coarse platy structure; hard, 
friable; medium acid; abrupt smooth boundary. 

E—6 to 9 inches; light gray (10YR 6/1) loam, dark gray 
(10YR 4/1) moist; weak coarse and medium 
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subangular blocky structure; hard, friable; medium 
acid; clear smooth boundary. 

Bt—9 to 19 inches; dark gray (10YR 4/1) clay, very dark 
gray (10YR 3/1) moist; strong coarse prismatic 
structure parting to strong medium angular blocky; 
very hard, very firm; slightly acid; clear smooth 
boundary. 

BC—19 to 22 inches; light brownish gray (2.5Y 6/2) silty 
clay loam, grayish brown (2.5Y 5/2) moist; moderate 
coarse prismatic structure parting to moderate 
medium subangular blocky; hard, firm; violent 
effervescence; mildly alkaline; clear smooth 
boundary. 

C—22 to 41 inches; light gray (2.5Y 7/2) silt loam, light 
brownish gray (2.5Y 6/2) moist; few fine distinct 
dark yellowish brown (10YR 4/4) mottlos; massive; 
slightly hard, friable; violent effervescence; mildly 
alkaline; gradual smooth boundary. 

Cr—41 to 60 inches; light gray (2.5Y 7/2) weakly 
cemented sandstone; violent effervescence. 


The thickness of the solum and the thickness of the 
mollic epipedon range from 18 to 45 inches. The depth 
to free carbonates ranges from 15 to 48 inches. 

The A horizon has value of 4 or 5 (2 or 3, moist) and 
chroma of 1 or 2 (dry or moist). It is typically loam, but 
the range includes silt loam and very fine sandy loam. 
Reaction is medium acid through neutral. The Bt horizon 
has value of 4 or 5 (2 or 3, moist) and chroma of 1 or 2 
(dry or moist). Texture is typically clay, but the range 
includes silty clay and silty clay loam. This horizon 
averages between 34 and 50 percent clay. Reaction is 
Slightly acid through mildly alkaline. The C horizon has 
value of 5 through 7 (4 through 6, moist) and chroma of 
2 or 3 (dry or moist). Texture is typically silt loam, but the 
range includes loam and very fine sandy loam. Reaction 
is mildly alkaline or moderately alkaline. Weakly 
cemented, limy sandstone is at a depth of 40 to 60 
inches. 


Tassel Series 


The Tassel series consists of shallow, well drained 
and somewhat excessively drained soils on uplands. 
Permeability is moderately rapid. These soils formed in 
calcareous material weathered from underlying fine- 
grained sandstone. Slopes range from 0 to 60 percent. 

Tassel soils are similar to Canyon soils and are 
commonly adjacent to Busher, Imlay, Sarben, and Valent 
soils on the landscape. Canyon soils have less sand and 
more clay in the control section than Tassel soils. 
Busher soils are more than 40 inches deep to bedrock, 
have a mollic epipedon, and are generally slightly lower 
on the landscape. Imlay soils have more clay and less 
sand in the control section, are shallow to clayey 
siltstone, and are slightly higher on the landscape. 
Sarben soils are 60 inches deep or deeper to bedrock 
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and are generally lower on the landscape. Valent soils 
are deep and have more sand in the control section. 
Typical pedon of Tassel loamy very fine sand, 3 to 30 
percent slopes, 1,850 feet east and 200 feet north of the 
southwest corner of section 23, T. 28 N., R. 52 W. 


A—O to 7 inches; grayish brown (10YR 5/2) loamy very 
fine sand, dark grayish brown (10YR 4/2) moist; 
weak fine and medium granular structure; soft, very 
friable; slight effervescence; mildly alkalline; clear 
smooth boundary. 

C—7 to 18 inches; light gray (10YR 7/2) loamy very fine 
sand, grayish brown (10YR 5/2) moist; weak 
medium subangular blocky structure parting to weak 
fine granular; soft, very friable; many fine fragments 
of soft sandstone; violent effervescence; mildly 
alkaline; clear wavy boundary. 

Cr—18 to 60 inches; white (10YR 8/2) weakly cemented 
sandstone; violent effervescence. 


The thickness of the ochric epipedon ranges from 3 to 
8 inches. The depth to free carbonates ranges from 0 to 
3 inches, and the depth to bedrock ranges from 6 to 20 
inches. 

The A horizon has value of 4 through 7 (3 through 5, 
moist) and chroma of 2 or 3 (dry or moist). It is typically 
loamy very fine sand, but the range includes fine sandy 
loam and loamy fine sand. Reaction is mildly alkaline or 
moderately alkaline. The C horizon has value of 6 
through 8 (4 through 7, moist) and chroma of 2 or 3 (dry 
or moist). It is typically loamy very fine sand, but the 
range includes fine sandy loam and loamy fine sand. 
Reaction is mildly alkaline or moderately alkaline. 


Valent Series 


The Valent series consists of deep, excessively 
drained, rapidly permeable soils on uplands. These soils 
formed in eolian sand|(fig. 16} Slopes range from 0 to 
17 percent. 

Valent soils are similar to Dailey and Valentine soils 
and are commonly adjacent to Busher, Dailey, Ipage, 
Sarben, and Tassel soils on the landscape. Dailey soils 
have a mollic epipedon and are slightly lower on the 
landscape than Valent soils. Valentine soils occur under 
a slightly more humid climate. Busher soils have a mollic 
epipedon, are 40 to 60 inches deep to bedrock, and are 
on slightly lower parts of the landscape. Ipage soils are 
moderately well drained, are mottled above a depth of 
40 inches, and are on lower parts of the landscape. 
Sarben soils contain more clay in the subsoil. Tassel 
soils are shallow over sandstone bedrock and are 
slightly finer textured. 

Typical pedon of Valent fine sand, 3 to 9 percent 
slopes, 150 feet north and 1,300 feet east of the 
southwest corner of section 17, T. 24 N., R. 49 W. 


131 


Figure 16.—Profile of Valent fine sand, a deep, excessively drained 
soil that has little profile development and a thin surface layer. 
The depth is marked in feet. 
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A—0 to 4 inches; grayish brown (10YR 5/2) fine sand, 
very dark grayish brown (10YR 3/2) moist; weak fine 
granular structure; loose; slightly acid; abrupt 
smooth boundary. 

C—4 to 60 inches; brown (10YR 5/3) fine sand, dark 
grayish brown (10YR 4/2) moist; single grained, 
loose; neutral. 


The thickness of the ochric epipedon ranges from 3 to 
10 inches. The depth to free carbonates ranges from 40 
te more than 60 inches. 

The A horizon has value of 5 or 6 (3 through 5, moist) 
and chroma of 2 or 3 (dry or moist). it is loamy fine sand 
or fine sand. Reaction is slightly acid or neutral. The C 
horizon has value of 5 through 7 (4 through 6, moist) 
and chroma of 2 or 3 (dry or moist). It is typically fine 
sand, but the range includes loamy fine sand. Reaction 
is neutral or mildly alkaline. 


Valentine Series 


The Valentine series consists of deep, excessively 
drained, rapidly permeable soils on sandhills. These soils 
formed in eolian sand. Slopes range from 3 to 60 
percent. 

Valentine soils are similar to Dailey and Valent soils 
and are commonly adjacent to Dailey, Hoffland, and 
Ipage soils on the landscape. Dailey soils have a mollic 
epipedon and are lower on the landscape than Valentine 
soils. Hoffland soils are very poorly drained and are 
lower on the landscape. Valent soils occur where the 
climate is drier. Ipage soils are moderately well drained, 
are mottled above a depth of 40 inches, and are lower 
on the landscape. 

Typical pedon of Valentine fine sand, 9 to 17 percent 
slopes, 2,600 feet south and 100 feet east of the 
northwest corner of section 1, T. 24 N., R. 4? W. 


A 一 0 to 3 inches; grayish brown (10YR 5/2) fine sand, 
dark grayish brown (10YR 4/2) moist; weak very fine 
granular structure; loose; slightly acid; abrupt 
smooth boundary. 

AC—3 to 7 inches; brown (10YR 5/3) fine sand, dark 
brown (10YR 4/3) moist; weak medium subangular 
blocky structure parting to weak very fine granular; 
loose; slightly acid; clear smooth boundary. 

C—7 to 60 inches; pale brown (10 YR 6/3) fine sand, 
brown (10YR 5/3) moist; single grained; loose; 
slightly acid. 


The thickness of the solum ranges from 5 to 15 
inches. Free carbonates are below a depth of 60 inches. 
The ochric epipedon ranges from 2 to 9 inches in 
thickness. Reaction is slightly acid or neutral throughout 
the profile. 

The A horizon has value of 4 through 6 (3 through 5, 
moist) and chroma of 2 (dry or moist). The C horizon has 
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value of 5 through 7 (4 through 6, moist) and chroma of 
2 or 3 (dry or moist). 


Vetal Series 


The Vetal series consists of deep, well drained soils 
on foot slopes and in upland swales. Permeability is 
moderately rapid. These soils formed in alluvium and 
colluvium that have been reworked by wind in some 
areas. Slopes range from 0 to 6 percent. 

Vetal soils are similar to Busher, Creighton, and Jayem 
Soils and are commonly adjacent to Bridget, Busher, 
Creighton, Jayem, and Satanta soils on the landscape. 
Bridget soils have a mollic epipedon less than 20 inches 
thick and have free carbonates above a depth of 15 
inches. Busher soils have a mollic epipedon less than 20 
inches thick, are 40 to 60 inches deep to sandstone 
bedrock, and are higher on the landscape than Vetal 
Soils. Creighton soils have textures that are typically very 
fine sandy loam, have a mollic epipedon less than 20 
inches thick, have free carbonates at a depth of less 
than 20 inches, and are generally higher on the 
landscape. Jayem soils have a mollic epipedon less than 
20 inches thick and are higher on the landscape. 
Satanta soils have a mollic epipedon less than 20 inches 
thick, have more clay in the control section, and are 
higher on the landscape. 

Typical pedon of Vetal fine sandy loam, 0 to 3 percent 
slopes, 2,600 feet south and 475 feet east of the 
northwest corner of section 5, T. 28 N., R. 48 W. 


A1—O to 10 inches; dark gray (10YR 4/1) fine sandy 
loam, very dark gray (10YR 3/1) moist; weak very 
fine granular structure; slightly hard, very friable; 
neutral; abrupt smooth boundary. 

A2—10 to 24 inches; grayish brown (10YR 5/2) fine 
sandy loam, very dark grayish brown (10YR 3/2) 
moist; weak medium prismatic structure parting to 
weak very fine granular; slightly hard, very friable; 
mildly alkaline; clear smooth boundary. 

AC—24 to 36 inches; grayish brown (10YR 5/2) fine 
sandy loam, dark brown (10YR 3/3) moist; weak 
medium prismatic structure parting to weak tine 
granular; soft, very friable; mildly alkaline; clear 
smooth boundary. 

C—36 to 60 inches; light brownish gray (10YR 6/2) 
loamy fine sand, dark grayish brown (10YR 4/2) 
moist; single grained; soft, very friable; few fine 
fragments of soft sandstone; violent eflervescence; 
moderately alkaline. 


The thickness of the solum ranges from 24 to 54 
inches. Free carbonates are below a depth of 30 inches. 
The thickness of the mollic epipedon ranges from 20 to 
48 inches. 

The A horizon has value of 4 or 5 (2 or 3, moist) and 
chroma of 1 or 2 (dry or moist). It is typically fine sandy 
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loam, but the range includes very fine sandy loam and fine sand, but the range includes very fine sandy loam, 
loamy fine sand. Reaction is neutral or mildly alkaline. fine sandy loam, loamy very fine sand, and fine sand. 
The C horizon has value of 5 through 7 (4 or 5, moist) Reaction ranges from neutral through moderately 


and chroma of 2 or 3 (dry or moist). It is typically loamy alkaline. 


Formation of the Soils 


This section tells how the factors of soil formation 
have affected the development of soils in Box Butte 
County. 


Factors of Soil Formation 


Soil is produced by soil-forming processes acting on 
materials deposited or accumulated by geologic agents. 
The characteristics of the soil at any given point are 
determined by (1) the physical and mineralogical 
composition of the parent material; (2) the climate under 
which the soil material has accumulated and existed 
since accumulation; (3) the plant and animal life on and 
in the soil; (4) the relief, or lay of the land; and (5) the 
length of time the forces of soil formation have acted on 
the soil material. 

Climate and plant and animal life, chiefly plants, are 
active factors of soil formation. They act on the parent 
material that has accumulated through the weathering of 
rocks and slowly change it to a natural body that has 
genetically related horizons. The effects of climate and 
plant and animal life are conditioned by relief. The parent 
material also affects the kind of soil profile that is formed 
and, in extreme cases, determines it almost entirely. 
Finally, time is needed for changing the parent material 
into a soil profile. It may be much or little, but some time 
is always required for differentiation of soil horizons. 
Usually, a long time is required for the development of 
distinct horizons. 

The factors of soil formation are so closely interrelated 
in their effects on the soil that few generalizations can 
be made regarding the effect of any one factor unless 
conditions are specified for the other four. Many of the 
processes of soil development are unknown. 


Parent Material 


Parent material is the unconsolidated mass in which 
the soil forms. It determines the mineralogical and 
chemical composition of the soil. In Box Butte County, 
the soils formed in six kinds of parent material—loess, 
material weathered from sandstone, eolian sand, 
alluvium, mixed alluvium and colluvium, and material 
weathered from clayey siltstone. 

Loess is one of the more extensive parent materials in 
the county. This windblown material is believed to have 
been blown out of old river and stream valleys. It is a 
brownish and yellowish deposit ranging in thickness from 
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1 foot to about 8 feet. The Keith and Richfield soils are 
examples of soils that formed from loess and that 
generally have good horizon development. 

Material weathered from sandstone formations is a 
major parent material of the soils in the county. The soils 
formed in place or they formed in material that was 
locally reworked and transported by wind. These 
deposits range in thickness from a few inches to several 
feet. Except for a slightly darkened surface layer, most 
soils that formed in this material have weakly expressed 
horizons. The Busher, Creighton, and Tassel soils 
formed in this material. Most of the material in the 
Sarben and Jayem soils also weathered from sandstone, 
but it has been locally reworked by the wind and possibly 
contains material from other sources. 

Eolian sand is a wind deposited material consisting 
mainly of quartz and feldspar minerals. The thickness of 
the sand ranges from 1 foot to more than 75 feet on 
some of the larger sandhills. Except for a somewhat 
darkened layer at the surface, soils formed in eolian 
sand show little horizon development. The Dailey, 
Valent, and Valentine soils formed in eolian sand. 

Alluvium is material that has been deposited by 
moving water. It consists of sand, silt, and clay washed 
from the higher areas and deposited on bottom lands 
and stream terraces of the major streams and adjacent 
drainageways. The deposits range in thickness from a 
few feet to more than 20 feet. They are young, and, 
except for the darkened surface layer, they generally 
have few clearly expressed horizons. The Bankard, Craft, 
and McCook soils formed in alluvium. Janise and Lisco 
soils have a weakly developed subsoil and vary in 
texture according to the alluvium in which they formed. 

Alluvium and colluvium have been deposited by the 
combined forces of gravity and water. They consist of 
material that has been moved down from the higher 
areas and redeposited on foot slopes at the base of hills 
and along small drainageways or swales. These deposits 
are generally less than 8 feet thick. Except for the 
darkened surface layer, soils formed in this material have 
only weakly expressed horizons. The Bridget, Duroc, and 
Vetal soils formed in this material. 

Material weathered from clayey siltstone of the Box 
Butte formation is a minor kind of parent material in the 
county. Some of this material has been reworked by 
wind and water. The deposit ranges in thickness from a 
few inches to about 3 feet. Except where the slope is 


136 


steep or very steep, soils formed in this material 
generally show reasonably definite horizons. Norrest and 
Imlay soils formed in this material. 

In many areas of the county, soils formed in a mixture 
of different parent materials or where young material was 
deposited over older material. Examples of soils formed 
in more than one type of parent material are Alliance 
soils, which formed in loess over material weathered 
from sandstone; Hemingford soils, which formed in loess 
over material reworked from clayey siltstone and 
sandstone; and Satanta soils, which formed in loess, 
alluvium, or a combination of both. 


Climate 


Climate influences vegetation, activity of soil micro- 
organisms, and the physical condition of the soil. It 
directly affects weathering and soil formation through 
rainfall, changes in temperature, and the effects of wind. 
The climate of Box Butte County is semiarid and 
continental. The average annual precipitation is about 15 
inches, and the average annual temperature is 46 
degrees F. The average growing season is about 135 
days. The prevailing wind is from the east-southeast 
from May to September and from the west or west- 
northwest during the remainder of the year. 

Rainwater moves through the soil, carrying clay 
colloids downward from the surface and leaching soluble 
salts downward in the profile. The surface flow of water 
caused by heavy rains continuously detaches, mixes, 
transports, and redeposits unconsolidated materials of 
many kinds. The alluvial soils, such as McCook and 
Craft, are examples of soils that formed in sediment 
deposited by water. 

The amount of moisture and the prevailing 
temperature during the growing season affect the 
amount of vegetation, which is the principal source of 
organic matter. These same factors affect the chemical 
processes and activities of micro-organisms that convert 
organic matter to humus. Alternate freezing and thawing 
and wetting and drying speed the mechanical and 
chemical weathering processes and also improve the 
physical condition of the soil. 

Wind, another important climatic factor, transfers soil 
material from one place to another. It also mixes, sorts, 
thins, or thickens the surface layer, causing changes in 
the physical properties of this horizon. Hot winds in 
summer have a drying effect on the soil. The deposits of 
loess and sand in the county are examples of the 
importance of wind as a soil-forming agent. Both the 
gently sloping landscape of the loamy Keith soils and the 
hummocks and dunes of the sandy Valentine soils can 
be attributed to wind activity. 

As a result of disturbance of the soils by human 
activities, hard rains from intense thunderstorms have 
eroded the surface layer and lowered the organic matter 
content and fertility of many soils in the county. The wind 
has eroded many of the unprotected surfaces, especially 
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on the moderately coarse and coarse soils, and has 
removed part or all of the organic matter. 


Plant and Animal Life 


After the weathering and deposition of parent material, 
bacteria, fungi, amoebas, and other simple forms of plant 
and animal life invade the soil. After a time, more 
complex forms of life begin to develop. Plants and 
animals living on and in the soil produce organic matter. 
This influences the physical and chemical properties of 
the soil. The other four soil-forming factors affect the 
kind and amount of plant and animal life that lives on or 
in the soil. 

The soils of Box Butte County formed under a short 
grass prairie type of vegetation. The decomposition of 
plants and their roots provided the soil with organic 
matter. The fibrous root system of the grasses 
penetrates the soil and helps form a friable surface layer 
and a permeable subsoil. These features enhance the 
flow of water into the soil and increase soil porosity. An 
increase in porosity allows greater movement of air in 
the soil and stimulates the action of bacteria and 
burrowing animals. In the sandhills area, grasses are a 
prime factor in stabilization of the dunes. 

When plants decay, micro-organisms act upon the 
plant litter to form humus, a source of nutrients. Some 
bacteria take in nitrogen from the air and use it for their 
own growth. When these bacteria die, the nitrogen 
becomes available to plants. Insects, earthworms, and 
small burrowing animals influence soil formation by 
mixing the organic and mineral parts of the soil together. 
The burrowing action of these animals stirs the soil and 
mixes in fresh nutrients, which hasten the formation of 
organic matter. In areas of poorly drained soils, which 
are poorly aerated, the micro-organisms and earthworms 
act slowly because of a low supply of air. Consequently, 
plant litter decays more slowly than it does on the better 
drained soils. 

The accumulation of organic matter gradually darkens 
the surface layer of the soils. The Duroc and Vetal soils 
have a thick, dark surface layer, and the Valent, 
Valentine, Lisco, and Norrest soils have a thin, dark 
surface layer. 

Human activities have a major effect on soil formation. 
Because of cropping sequences, drainage systems, 
irrigation, and summer fallow, the relationships among 
soil, water, and erosion that existed for several thousand 
years have changed. Removing the grass cover has 
exposed the fertile surface layer to erosion. Drainage 
systems have increased chemical activity and weathering 
in poorly drained soils. Irrigation and summer fallow have 
increased the moisture supply and also the rates of 
chemical weathering and water movement. 
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Relief 


Relief, or lay of the land, influences soil formation 
mainly through its effect on drainage, runoff, and 
vegetative growth. The degree of slope, shape of the 
surface, and permeability of the soil determine the rate 
of runoff, the internal drainage, and the moisture content 
of the soils. Internal drainage and availability of moisture 
are important factors in forming soil horizons. 

The nearly level and gently sloping soils on uplands 
have stronger development and more distinct horizons 
than the steeper soils. They absorb more moisture and 
have less runoff, and water percolates deeper into the 
profile. Consequently, more leaching of lime, plant 
nutrients, and clay particles occur in these soils, and well 
developed and distinct horizons form. The nearly level 
and gently sloping Keith and Alliance soils have fairly 
well developed profiles. 

On steep slopes where runoff is rapid and little 
moisture penetrates the soil, development of the soil is 
slower than on the gentler slopes. Erosion removes the 
surface soil almost as fast as it forms. Lime and other 
elements are not leached so deeply. Because the soils 
on ridges and hilltops are more exposed to air currents 
than those in the lower areas, they are more susceptible 
to loss of moisture by evaporation. In Box Butte County, 
the steep Tassel soils have little profile development 
other than a slightly darkened, thin surface layer. 

In upland depressions, runoff is slow and the soils 
receive runoff from the higher areas. Because of the 
extra moisture, these soils have a thick, dark surface 
layer and good horizon development. Scott Variant is an 
example. 

Soils on bottom lands have very little relief, but their 
position on the landscape has an influence on soil 
development in the young parent material. Some of 
these soils have a high water table that affects decay of 
organic matter, soil temperature, and alkalinity. Other 
bottom land soils are subject to flooding and to 
continuous deposition of sediment. All of these 
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influences have an effect on the kind and amount of 
vegetation that grows and on soil development. The 
McCook and Craft soils are well drained bottom land 
soils. The Lisco soils are bottom land soils affected by 
alkalinity and a high water table. 

Soils on the sandhills are not affected so much by 
slope, runoff, and internal drainage as they are by 
erosion and the resistance of the sandy material to 
chemical weathering. The Valentine soils are an 
example. 


Time 


Time is needed for soil formation. The length of time 
needed depends on the influence of the other four soil- 
forming processes, especially parent material. 

Immature soils do not have well defined horizons 
because they have been exposed to soil forming factors 
for only a short time. The Craft soils on bottom land 
show little development because they have been in 
place only a short time and are subject to additions of 
soil material by floodwater. The addition of soil 
sediments with each flood is unfavorable for soil-forming 
processes. The Valent and Valentine soils are other 
examples of immature soils. The eolian material in which 
they formed has only been in place a short time, and 
chemical weathering has been slow. 

Older, immature soils have a darkened surface layer 
but do not have a well developed subsoil. The Bridget 
soil is an example of this age of soil. It developed in 
alluvial-colluvial material at the base of hills and has 
been in place a fairly long time. 

Mature soils have well developed and well defined 
horizons. These soils have parent material which has 
been in place long enough for climate, relief, and plant 
and animal life to alter it. The Keith and Hemingford soils 
are examples of soils that have been in place a long 
time. They have a well developed subsoil. Mature soils 
have reached an equilibrium with their environment. 
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ABC soll. A soil having an A, a B, and a C horizon. 

AC soil. A soil having only an A and a C horizon. 
Commonly such soil formed in recent alluvium or on 
steep rocky slopes. 

Aggregate, soil. Many fine particles held in a single 
mass or cluster. Natural soil aggregates, such as 
granules, blocks, or prisms, are called peds. Clods 
are aggregates produced by tillage or logging. 

Alkali (sodic) soil. A soil having so high a degree of 
alkalinity (pH 8.5 or higher), or so high a percentage 
of exchangeable sodium (15 percent or more of the 
total exchangeable bases), or both, that plant 
growth is restricted. 

Alluvium. Material, such as sand, silt, or clay, deposited 
on land by streams. 

Area reclaim (in tables). An area difficult to reclaim after 
the removal of soil for construction and other uses. 
Revegetation and erosion control are extremely 
difficult. 

Association, soil. A group of soils geographically 
associated in a characteristic repeating pattern and 
defined and delineated as a single map unit. 

Available water capacity (avallable moisture 
capacity). The capacity of soils to hold water 
available for use by most plants. It is commonly 
defined as the difference between the amount of 
soil water at field moisture capacity and the amount 
at wilting point. it is commonly expressed as inches 
of water per inch of soil. The capacity, in inches, in 
a 60-inch profile or to a limiting layer is expressed 
as— 


Inches 


Very low. 
Low....... 
Moderate.. 
High...... 
Very high.. 

Bedrock. The solid rock that underlies the soil and other 
unconsolidated material or that is exposed at the 
surface. 

Blowout. A shallow depression from which all or most of 
the soil material has been removed by wind. A 
blowout has a flat or irregular floor formed by a 
resistant layer or by an accumulation of pebbles or 
cobbles. In some blowouts the water table is 
exposed. 

Bottom land. The normal flood plain of a stream, 
subject to flooding. 


Calcareous soil. A soil containing enough calcium 
carbonate (commonly combined with magnesium 
carbonate) to effervesce visibly when treated with 
cold, dilute hydrochloric acid. 

Caplllary water. Water held as a film around soil 
particles and in tiny spaces between particles. 
Surface tension is the adhesive force that holds 
capillary water in the soil. 

Cation. An ion carrying a positivo charge of electricity. 
The common soil cations are calcium, potassium, 
magnesium, sodium, and hydrogen. 

Cation-exchange capacity. The total amount of 
exchangeable cations that can be held by the soil, 
expressed in terms of milliequivalents per 100 grams 
of soil at neutrality (pH 7.0) or at some other stated 
pH value. The term, as applied to soils, is 
synonymous with base-exchange capacity, but is 
more precise in meaning. 

Catsteps. Very small, irregular terraces on steep 
hillsides, especially in pasture, formed by the 
trampling of cattle or the slippage of saturated soil. 

Chiseling. Tillage with an implement having one or more 
soil-penetrating points that shatter or loosen hard, 
compact layers to depths below normal plow depth. 

Clay. As a soil separate, the mineral soil particles less 
than 0.002 millimeter in diameter. As a soil textural 
class, soil material that is 40 percent or more clay, 
less than 45 percent sand, and less than 40 percent 
silt. 

Clay film. A thin coating of oriented clay on the surface 
of a soil aggregate or lining pores or root channels. 
Synonyms: clay coating, clay skin. 

Claypan. A slowly permeable soil horizon that contains 
much more clay than the horizons above it, A 
claypan is commonly hard when dry and plastic or 
stiff when wet. 

Coarse fragments. if round, mineral or rock particles 2 
millimeters to 25 centimeters (10 inches) in 
diameter; if flat, mineral or rock particles (flagstone) 
15.2 to 38.1 centimeters (6 to 15 inches) long. 

Coarse textured soil. Sand or loamy sand. 

Colluvium. Soil material, rock fragments, or both moved 
by creep, slide, or local wash and deposited at the 
base of steep slopes. 

Complex, soil. A map unit of two or more kinds of soil in 
Such an intricate pattern or so small in area that it is 
not practical to map them separately at the selected 
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scale of mapping. The pattern and proportion of the 
soils are somewhat similar in all areas. 

Concretions. Grains, pellets, or nodules of various 
sizes, shapes, and colors consisting of concentrated 
compounds or cemented soil grains. The 
composition of most concretions is unlike that of the 
surrounding soil. Calcium carbonate and iron oxide 
aré common compounds in concretions. 

Conservation tillage. A tillage system that does not 
invert the soil and that leaves a protective amount 
of crop residue on the surface throughout the year. 

Consistence, soll. The feel of the soil and the ease with 
which a lump can be crushed by the fingers. Terms 
commonly used to describe consistence are— 
Loose. —Noncoherent when dry or moist; does not 
hold together in a mass. 

Friable.—When moist, crushes easily under gentle 
pressure between thumb and forefinger and can be 
pressed together into a iump. 

Firm.—When moist, crushes under moderate 
pressure between thumb and forefinger, but 
resistance is distinctly noticeable. 

Plastic. —When wet, readily deformed by moderate 
pressure but can be pressed into a lump; will form a 
"wire" when rolled between thumb and forefinger. 
Sticky. —When wet, adheres to other material and 
tends to stretch somewhat and pull apart rather than 
to pull free from other material. 

Hard.—When dry, moderately resistant to pressure; 
can be broken with difficulty between thumb and 
forefinger. 

Soft.—When dry, breaks into powder or individual 
grains under very slight pressure. 

Cemented Hart, little affected by moistening. 

Control section. The part of the soil on which 
classification is based. The thickness varies among 
different kinds of soil, but for many it is that part of 
the soil profile between depths of 10 inches and 40 
or 80 inches. 

Cover crop. A close-growing crop grown primarily to 
improve and protect the soil between periods of 
regular crop production, or a crop grown between 
trees and vines in orchards and vineyards. 

Cutbanks cave (in tables). The walls of excavations 
tend to cave in or slough. 

Decreasers. The most heavily grazed climax range 
plants. Because they are the most palatable, they 
are the first to be destroyed by overgrazing. 

Deferred grazing. Postponing grazing or resting grazing 
land for a prescribed period, 

Depth, soll. The total thickness of soil material over 
bedrock is given in the following classes: very 
shallow, 0 to 10 inches; shallow, 10 to 20 inches; 
moderately deep, 20 to 40 inches; and deep, more 
than 20 inches. 

Depth to rock (in tables). Bedrock is too near the 
surface for the specified use. 
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Drainage class (natural). Refers to the removal of water 
from the soil. Drainage classes are determined on 
the basis of an overall evaluation of water removal 
as influenced by climate, slope, and position on the 
landscape. Precipitation, runoff, amount of moisture 
infiltrating the soil, and rate of water movement 
through the soil affect the degree and duration of 
wetness. Seven classes of natural soil drainage are 
recognized: 

Excessively drained —Water is removed from the 
Soil very rapidly. The soils in this class generally are 
free of motties throughout. They commonly are 
shallow, very porous, or steep, or a combination of 
these. 

Somewhat excessively drained.—Water is removed 
from the soil rapidly. The soils in this class generally 
are free of mottles throughout. They commonly are 
shallow or moderately deep, very porous, or steep, 
or a combination of these. 

Well drained. 一 Water is removed from the soil so 
readily that the upper 40 inches generally does not 
have the mottles or dull colors related to wetness. 
Moderately well drained. Water is removed from 
the soil so slowly that the upper 20 to 40 inches has 
the mottles or dull colors related to wetness. The 
Soils in this class commonly have a Slowly 
permeable layer, have a water table, or receive 
runoff or seepage, or they are characterized bya 
combination of these. 

Somewhat poorly drained.—Water is removed trom 
the soil so slowly that the upper 10 to 20 inches has 
the mottles or dull colors related to wetness. The 
soils in this class commonly have a slowly 
Permeable layer have a water table, or receive 
runoff or seepage, or they are characterized bya 
combination of these. 

Poorly drained.—Water is removed so slowly that 
either the soil is periodically saturated or the upper 
10 inches has the mottles or dull colors related to 
wetness. The soils in this class commonly have a 
Slowly permeable layer, have a water table, or 
receive runoff or seepage, or they are characterized 
by a combination of these. 

Very poorly drained. —Water is removed from the 
soil so slowly that free water is at or on the surface 
most of the time. The soils in this class commonly 
have a slowly permeable layer, have a water table, 
or receive runoff or seepage, or they are 
characterized by a combination of these. 

Drainage, surface. Runoff, or surface flow of water, 
from an area. 

Eolian soll material. Earthy parent material accumulated 
through wind action; commonly refers to sandy 
material in dunes or to loess in blankets on the 
surface. 
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Erosion. The wearing away of the land surface by water, 
wind, ice, or other geologic agents and by such 
processes as gravitational creep. 

Erosion (geologic). Erosion caused by geologic 
processes acting over long geologic periods and 
resulting in the wearing away of mountains and the 
building up of such landscape features às flood 
plains and coastal plains. Synonym: natural erosion. 
Erosion (accelerated). Erosion much more rapid 
than geologic erosion, mainly as a result of the 
activities of man or other animals or of a 
catastrophe in nature, for example, fire, that 
exposes the surface. 

Excess fines (in tables). Excess silt and clay in the Soil. 
The soil does not provide a source of gravel or sand 
for construction purposes. 

Fallow. Cropland left idle in order to restore productivity 
through accumulation of moisture. Summer fallow is 
common in regions of limited rainfall where cereal 
grains are grown. The soil is tilled for at least one 
growing season for weed control and decomposition 
of plant residue. 

Fertility, soil. The quality that enables à soil to provide 
plant nutrients, in adequate amounts and in proper 
balance, for the growth of specified plants when 
light, moisture, temperature, tilth, and other growth 
factors are favorable. 

Field moisture capacity. The moisture content of a soil, 
expressed as a percentage of the ovendry weight, 
after the gravitational, or free, water has drained 
away; the field moisture content 2 or 3 days after a 
soaking rain; also called normal field capacity, 
normal moisture capacity, or capillary capacity. 

Fine textured soil. Sandy clay, silty clay, and clay. 

Flooding. The temporary covering of soii with water 
from overflowing streams, runoff from adjacent 
slopes, and tides. Frequency, duration, and probable 
dates of occurrence are estimated. Frequency is 
expressed as none, rare, occasional, and frequent. 
None means that flooding is not probable; rare that 
it is unlikely but possible under unusual weather 
conditions; occasional that it occurs on an average 
of once or less in 2 years; and frequent that it- : 
occurs on an average of more than once in 2 years. 
Duration is expressed as very brief if less than 2 
days, brief if 2 to 7 days, and long if more than 7 
days. Probable dates are expressed in months; 
November-May, for example means that flooding 
can occur during the period November through May. 
Water standing for short periods after rainfall or 
snowmelt and water in swamps and marshes are 
not considered flooding. 

Flood plain. A nearly level alluvial plain that borders a 
stream and is subject to flooding unless protected 
artificially. 

Foot slope. The inclined surface at the base of a hill. 
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Frost action (in tables). Freezing and thawing of soil 
moisture. Frost action can damage roads, buildings 
and other structures, and plant roots. 

Genesis, soil. The mode of origin of the soil. Refers 
especially to the processes or soil-forming factors 
responsible for the formation of the solum, or true 
soil, from the unconsolidated parent material. 

Grassed waterway. A natural or constructed waterway, 
typically broad and shallow, seeded to grass as 
protection against erosion. Conducts surface water 
away from cropland. 

Gravel. Rounded or angular fragments of rock up to 3 
inches (2 millimeters to 7.6 centimeters) in diameter. 
An individual piece is a pebble. 

Ground water (geology). Water filling all the unblocked 
pores of underlying material below the water table. 

Gully. A miniature valley with steep sides cut by running 
water and through which water ordinarily runs only 
after rainfall. The distinction between a gully and a 
rili is one of depth. A gully generally is an obstacle 
to farm machinery and is too deep to be obliterated 
by ordinary tillage; a rill is of lesser depth and can 
be smoothed over by ordinary tillage. 

Habitat. The natural abode of a plant or animal. Refers 
to the kind of environment in which a plant or animal 
normally lives, as opposed to the range or 
geographical distribution. 

Horizon, soil. A layer of soil, approximately parallel to 
the surface, having distinct characteristics produced 
by soil-forming processes. In the identification of soil 
horizons, an uppercase letter represents the major 
horizons. Numbers or lowercase letters that follow 
represent subdivisions of the major horizons. The 
major horizons of mineral soil are as follows: 

O horizon.—An organic layer of fresh and decaying 
plant residue. 

A horizon.—The mineral horizon at or near the 
surface in which an accumulation of humified 
organic matter is mixed with the mineral material. 
Also, a plowed surface horizon, most of which was 
originally part of another horizon. 

E horizon.—The mineral horizon in which the main 
feature is loss of silicate clay, iron, aluminum, or 
some combination of these. 

B horizon.—The mineral horizon below an O, A, or E 
horizon. The B horizon is in part a layer of transition 
from the overlying horizon to the underlying C 
horizon. The B horizon also has distinctive 
characteristics such as (1) accumulation of clay, 
sesquioxides, humus, or a combination of these; (2) 
prismatic or blocky structure; (3) redder or browner 
colors than those in the A horizon; or (4) a 
combination of these. 

C horizon.—The mineral horizon or layer, excluding 
indurated bedrock, that is little affected by soil- 
forming processes and does not have the properties 
typical of the overlying horizon. The material of a C 
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horizon may be either like or unlike that in which the 
solum formed. If the material is known to differ from 
that in the solum, an Arabic numeral, commonly a 2, 
precedes the letter C, 

A fayer.—Hard bedrock beneath the soil. The 
bedrock commonly underlies a C horizon, but can 
be directly below an A or a B horizon. 

Hummocky. Refers to a landscape of hillocks that are 
separated by low sage and have sharply rounded 
tops and steep sides. Hummocky relief resembles 
rolling or undulating relief, but the tops of ridges are 
narrower and the sides are shorter and less even. 

Humus. The well decomposed, more or less stabla part 
of the organic matter in mineral soils. 

Increasers. Species in the climax vegetation that 
increase in amount as the more desirable plants are 
reduced by close grazing. Increasers commonly are 
the shorter plants and the less palatable to 
livestock. 

Infiltration. The downward entry of water into the 
immediate surface of soil or other material, as 
contrasted with percoiation, which is movement of 
water through soil layers or material. 

Intake rate. The average rate of water entering the soil 
under irrigation. Most soils have a fast initial rate; 
the rate decreases with application time. Therefore, 
intake rate for design purposes is not a constant but 
is a variable depending on the net irrigation 
application. The rate of water intake in inches per 
hour is expressed as follows: 

Less than 0.2. 
0.2 to 0.4. 


sen Moderate 
moderately high 
high 
very high 
Irrigation. Application of water to soils to assist in 
production of crops. Methods of irrigation are— 
Border. —Water is applied at the upper end of a strip 
in which the lateral flow of water is controlled by 
small earth ridges called border dikes, or borders. 
Basin.—Water is applied rapidly to nearly level 
plains surrounded by levees or dikes. 
Controlled flooding. —Whater is released at intervals 
from closely spaced field ditches and distributed 
uniformly over the field. 
Corrugation. 一 Water is applied to small, closely 
spaced furrows or ditches in fields of close-growing 
Crops or in orchards so that it flaws in only one 
direction. 
Drip (or tríckle).—Water is applied slowly and under 
low pressure to the surface of the soil or into the 
soil through such applicators as emitters, porous 
tubing, or perforated pipe. 
Furrow.—Water is applied in small ditches made by 
cultivation implements. Furrows are used for tree 
and row crops. 


Soil Survey 


Sprinkler.—Water is sprayed over the soil surface 
through pipes or nozzles from a pressure system. 
Subirrigation.—Water is applied in open ditches or 
tile lines until the water table is raised enough to wet 
the soil. 

Wild flooding. Water, released at high points, is 
allowed to flow onto an area without controlled 
distribution. 

Leaching. The removal of soluble material from soil or 
other material by percolating water. 

Liquid limit. The moisture content at which the soil 
passes from a plastic to a liquid stato. 

Loam. Soil material that is 7 to 27 percent clay particles, 
28 to 50 percent silt particles, and less than 52 
percent sand particles. 

Loess. Fine grained material, dominantly of silt-sized 
particles, deposited by wind. 

Low strength. The soil is not strong enough to support 
loads. 

Medium textured soil. Very fine sandy loam, loam, silt 
loam, or silt. 

Mineral soil. Soil that is mainly mineral material and low 
in organic material. Its bulk density is more than that 
of organic soil. 

Minimum tillage. Only the tillage essential to crop 
production and prevention of soil damage. 

Moderately coarse textured soll. Coarse sandy loam, 
sandy loam, and fine sandy loam. 

Morphology, soil. The physical makeup of the soil, 
including the texture, structure, porosity, 
consistence, color, and other physical, mineral, and 
biological properties of the various horizons, and the 
thickness and arrangement of those horizons in the 
soil profile. 

Mottling, soll. Irregular spots of different colors that vary 
in number and size. Mottling generally indicates poor 
aeration and impeded drainage. Descriptive terms 
are as follows: abundance—/ew, common, and 
many, size—fine, medium, and coarse; and 
contrast—/aint, distinct, and prominent. The size 
measurements are of the diameter along the 
greatest dimension. Fine indicates less than 5 
millimeters (about 0.2 inch); medium, from 5 to 15 
millimeters (about 0.2 to 0.6 inch); and coarse, more 
than 15 millimeters (about 0.6 inch). 

Munsell notation. A designation of color by degrees of 
the three simple variables—hue, value, and chroma. 
For example, a notation of 10YR 6/4 is a color of 
10YR hue, value of 6, and chroma of 4. 

Neutral soil. A soil having a pH value between 6.6 and 
7.3. (See Reaction, soil.) 

Nutrient, plant. Any element taken in by a plant 
essential to its growth. Plant nutrients are mainly 
nitrogen, phosphorus, potassium, calcium, 
magnesium, sulfur, iron, manganese, copper, boron, 
and zinc obtained from the soil and carbon, 
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hydrogen, and oxygen obtained from the air and 
water. 

Organic matter. Plant and animal residue in the soil in 
various stages of decomposition. 

Organic matter content. The amount of organic matter 
in soil material. The classes used in this survey are 
very low, less than 0.5 percent; low, 0.5 to 1.0 
percent; moderately low, 1.0 to 2.0 percent; 
moderate, 2.0 to 4.0 percent; and high, 4.0 to 8.0 
percent. 

Parent material, The unconsolidated organic and 
mineral material in which soil forms. 

Ped. An individual natural soil aggregate, such as a 
granule, a prism, or a block. 

Pedon. The smallest volume that can be called “a soil.” 
A pedon is three dimensional and large enough to 
permit study of all horizons. Its area ranges from 
about 10 to 100 square feet (1 square meter to 10 
square meters), depending on the variability of the 
soil. 

Percolation. The downward movement of water through 
the soil. 

Percs slowly (in tables). The slow movement of water 
through the soil adversely affecting the specified 
use. 

Permeability. The quality of the soil that enables water 
to move downward through the profile. Permeability 
is measured as the number of inches per hour that 
water moves downward through the saturated soil. 
Terms describing permeability are: 

Very slow... less than 0.06 inch 

.. 0.06 to 0.20 inch 

...U.2 to 0.6 inch 

.6 inch to 2:0 inches 

2.0 to 6.0 inches 

6.0 to 20 inches 

more than 20 inches 

Phase, soil. A subdivision of a soil series based on 
features that affect its use and management. For 
example, slope, stoniness, and thickness. 

pH value. A numerical designation of acidity and 
alkalinity in soil. (See Reaction, soil.) 

Piping (in tables). Formation of subsurface tunnels or 
pipelike cavities by water moving through the soil. 

Plasticity index. The numerical difference between the 
liquid limit and the plastic limit; the range of moisture 
content within which the soil remains plastic. 

Plastic limit. The moisture content at which a soil 
changes from semisolid to plastic. 

Ponding. Standing water on soils in closed depressions. 
Unless the soils are artificially drained, the water can 
be removed only by percolation or 
evapotranspiration. 

Productivity, soil. The capability of a soil for producing 
a specified plant or sequence of plants under 
specific management. 

Profile, soil. A vertical section of the soil extending 
through all its horizons and into the parent material. 


Moderately slow. 
Moderato...... 
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Proper grazing use. Grazing range and pasture in a 

manner that wil! maintain adequate cover for soil 
protection and maintain or improve the quality and 
quantity of desirable vegetation. 

Rangeland. Land on which the potential natural 
vegetation is predominantly grasses, grasslike 
plants, forbs, or shrubs suitable for grazing or 
browsing. It includes natural grasslands, savannas, 
many wetlands, some deserts, tundras, and areas 
that support certain forb and shrub communities. 

Range condition. The present composition of the plant 
community on a range site in relation to the 
potential natural plant community for that site. 
Range condition is expressed as excellent, good, 
fair, or poor, on the basis of how much the present 
plant community has departed from the potential. 

Range site. An area of rangeland where climate, soil, 
and relief are sufficiently uniform to produce a 
distinct natural plant community. A range site is the 
product of all the environmental factors responsible 
for its development. It is typified by an association of 
species that differ from those on other range sites in 
kind or proportion of species or total production. 

Reaction, soll. A measure of acidity or alkalinity of a 
soil, expressed in pH values. A soil that tests to pH 
7.0 is described as precisely neutral in reaction 
because it is neither acid nor alkaline. The degree of 
acidity or alkalinity is expressed as— 


Extremely acid... 
Very strongly acid.. 


Mildly alkaline 
Moderately alkaline 
Strongly alkaline... 
Very strongly alkaline. 

Rellef. The elevations or inequalities of a land surface, 
considered collectively. 

Residuum (residual soll material). Unconsolidated, 
weathered, or partly weathered mineral material that 
accumulated as consolidated rock disintegrated in 
place. 

Rill. A steep sided channel resulting from accelerated 
erosion. A rill is generally a few inches deep and not 
wide enough to be an obstacle to farm machinery. 

Rock fragments. Rock or mineral fragments having a 
diameter of 2 millimeters or more; for example, 
pebbles, cobbles, stones, and boulders. 

Rooting depth (in tables). Shallow root zone. The soil is 
shallow over a layer that greatly restricts roots. 

Root zone. The part of the soil that can be penetrated 
by plant roots. 

Runoff. The precipitation discharged into stream 
channels from an area. The water that flows off the 
surface of the land without sinking into the soil is 
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called surface runoff. Water that enters the soil 
before reaching surface streams is called ground- 
water runoff or seepage flow from ground water. 

Saline soil. A soil containing soluble salts in an amount 
that impairs growth of plants. A saline soil does not 
contain excess exchangeable sodium. 

Salty water (in tables). Water that is too salty for 
consumption by livestock. 

Sand. As a soil separate, individual rock or mineral 
fragments from 0.05 millimeter to 2.0 millimeters in 
diameter. Most sand grains consist of quartz. As a 
Soil textural class, a soil that is 85 percent or more 
sand and not more than 10 percent clay. 

Sandstone. Sedimentary rock containing dominantly 
sand-size particles. 

Sedimentary rock. Rock made up of particles deposited 
from suspension in water. The chief kinds of 
sedimentary rock are conglomerate, formed from 
gravel; sandstone, formed from sand; shale, formed 
from clay; and limestone, formed from soft masses 
of calcium carbonate. There are many intermediate 
types. Some wind-deposited sand is consolidated 
into sandstone. 

Seepage (in tables). The movement of water through the 
Soil. Seepage adversely affects the specified use. 

Series, soil. A group of soils that have profiles that are 
almost alike, except for differences in texture of the 
surface layer or of the underlying material. All the 
soils of a series have horizons that are similar in 
composition, thickness, and arrangement. 

Shrink-swell. The shrinking of soil when dry and the 
swelling when wet. Shrinking and swelling can 
damage roads, dams, building foundations, and 
other structures. It can also damage piant roots. 

Silt. As a soil separate, individual mineral particles that 
range in diameter from the upper limit of clay (0.002 
millimeter) to the lower limit of very fine sand (0.05 
millimeter). As a soil textural class, soil that is 80 
percent or more silt and less than 12 percent clay. 

Siltstone. Sedimentary rock made up of dominantly silt- 
sized particles. 

Slick spot. A small area of soil having a puddled, 
crusted, or smooth surface and an excess of 
exchangeable sodium, The soil is generally silty or 
clayey, is slippery when wet, and is low in 
productivity. 

Slope. The inclination of the land surface from the 
horizontal. Percentage of slope is the vertical 
distance divided by horizontal distance, then 
multiplied by 100. Thus, a slope of 20 percent is a 
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drop of 20 feet in 100 feet of horizontal distance. In 
this survey, the classes of slope are: 


Nearly level ............ O to 1 percent and 0 to 2 percent 
Very gently sloping .. 110 3 percent 
Gently sloping .... .. 8 to 6 percent 
Strongly sloping .. 6 to 9 percent and 6 to 11 percent 
Moderately stoep screen H IO 17 percent 
Steep...... . 11 to 30 percent and 9 to 30 percent 


Very steep... . sean 30 to 60 percent 
Slow intake (in tables). The slow movement of water 
into the soil. 


Slow refill (in tables). The slow filling of ponds, resulting 
from restricted permeability in the soil. 

Soil. A natural, three-dimensional body at the earth's 
surface. it is capable of supporting plants and has 
properties resulting from the integrated effect of 
climate and living matter acting on earthy parent 
material, as conditioned by relief over periods of 
time. 

Soil separates. Mineral particles less than 2 mm in 
equivalent diameter and ranging between specified 
size limits. The names and sizes of separates 
recognized in the United States are as follows: 


Very coarse sand.. 
Coarse sand. 


Fine sand...... -0.25 to 0.10 
Very fine sand.. .0.10 to 0.05 
Silt. 0.05 to 0.002 


Solum. The upper part of a soil profile, above the C 
horizon, in which the processes of soil formation are 
active. The solum in soil consists of the A, E, and B 
horizons. Generally, the characteristics of the 
material in these horizons are unlike those of the 
underlying material, The living roots and plant and 
animal activities are largely confined to the solum. 

Stripcropping. Growing crops in a systematic 
arrangement of strips or bands which provide 
vegetative barriers to wind and water erosion. 

Structure, soil. The arrangement of primary soil 
particles into compound particles or aggregates. The 
principal forms of soil structure are—p/aty 
(laminated), prismatic (vertical axis of aggregates 
longer than horizontal), co/umnar (prisms with 
rounded tops), blocky (angular or subangular), and 
granular. Structureless soils are either single grained 
(each grain by itself, as in dune sand) or massive 
(the particles adhering without any regular cleavage, 
as in many hardpans). 

Stubble mulch. Stubble or other crop residue left on the 
Soil or partly worked into the soil. It protects the soil 
from wind and water erosion after harvest, during 
preparation of a seedbed for the next crop, and 
during the early growing period of the new crop. 
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Subsoll. Technically, the B horizon; roughly, the part of 
the profile below plow depth. 

Substratum. The part of the soil below the solum. 

Subsurface layer. Any surface soil horizon (A, E, AB, or 
EB) below the surface layer. 

Summer fallow. The tillage of uncropped land during 
the summer to control weeds and allow storage of 
moisture in the soil for the growth of a later crop. A 
practice common in semiarid regions, where annual 
precipitation is not enough to produce à crop every 
year. Summer fallow is frequently practiced before 
planting winter grain. 

Surface layer. The soil ordinarily moved in tillage, or its 
equivalent in uncultivated soil, ranging in depth from 
4 to 10 inches (10 to 25 centimeters). Frequently 
designated as the “plow layer,” or the “Ap horizon.” 

Surface soil. The A, E, AB, and EB horizons. Includes 
all subdivisions of these horizons. 

Taxadjuncts. Soils that cannot be classified in a series 
recognized in the classification system. Such soils 
are named for a series they strongly resemble and 
are designated as taxadjuncts to that series 
because they differ in ways too small to be of 
consequence in interpreting their use and behavior. 

Terrace. An embankment, or ridge, constructed across 
sloping soils on the contour or at a slight angle to 
the contour. The terrace intercepts surface runoff so 
that water soaks into the soil or flows slowly to a 
prepared outlet. 

Terrace (geologic). An old alluvial plain, ordinarily flat or 
undulating, bordering a river, a lake, or the sea. 
Texture, soil. The relative proportions of sand, silt, and 

clay particles in a mass of soil. The basic textural 
classes, in order of increasing proportion of fine 
particles, are sand, loamy sand, sandy loam, loam, 
silt foam, silt, sandy clay loam, clay loam, silty clay 
foam, sandy clay, silty clay, and clay. The sand, 
loamy sand, and sandy loam classes may be further 
divided by specifying “coarse,” “fine,” or “very 
fine.” 

Thin layer (in tables). Otherwise suitable soil material 
too thin for the specified use. 
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Tilth, soll. The physical condition of the soil as related 
to tillage, seedbed preparation, seedling emergence, 
and root penetration. 

Topsoil. The upper part of the soil, which is the most 
favorable material for plant growth. It is ordinarily 
rich in organic matter and is used to topdress 
rcadbanks, lawns, and land affected by mining. 

Upland (geology). Land at a higher elevation, in general, 
than the alluvial plain or stream terrace; land above 
the lowlands along streams. 

Valley fill. in glaciated regions, material deposited in 
stream valleys by glacial melt water. In nonglaciated 
regions, alluvium deposited by heavily loaded 
streams. 

Varlant, soil. A soil having properties sufficiently 
different from those of other known soils to justify a 
new series name, but occurring in such a limited 
geographic area that creation of new series is not 
justified. 

Water table. The upper limit of the soil or underlying 
rock material that is wholly saturated with water. 
Water table, apparent. A thick zone of free water in 
the soil. An apparent water table is indicated by the 
level at which water stands in an uncased borehole 
after adequate time is allowed for adjustment in the 
surrounding soil. 

Water table, perched. A water table standing above 
an unsaturated zone. In places an upper, or 
perched, water table is separated from a lower one 
by a dry zone. 

Weathering. All physical and chemical changes 
produced in rocks or other deposits at or near the 
earth’s surface by atmospheric agents. These 
changes result in disintegration and decomposition 
of the material. 

Wilting point (or permanent wilting point). The 
moisture content of soil, on an ovendry basis, at 
which a plant (specifically sunflower) wilts so much 
that it does not recover when placed in a humid, 
dark chamber. : 

Wind stripcropping. Stripcropping at right angles to the 
prevailing wind. 
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(oss i] --TEMPERATURE AND PRECIPITATION 


[Recorded in the period 1951-77 at Alliance, Nebraska] 


— 
| Temperature t Precipitation 
T 2 years in T2 years in 10] 
! l 1 I 10 will have-- | Average | will have-- | Average | 
Month lAverage Average | Average! number of | Average] number of Average 
| daily | daily | daily | Maximum | Minimum | growing | Less | More |days with|snowfall 
Inaximum!minimum| Itemperature|temperature| degree | Ithan--|than--[0.10 inch] 
I 1 | | higher i lower | days I | or more f 
| | than-- | than-- — | | 
PR | 7 IE [^R mE OF Units mimi i In 
! 
EE 35.8 | 9.6 | 22,7 | 61 -22 13 | 0.32 | 0.05 | 0.53 | 1 | 5.5 
l 
Lx dud 41.0 | 14.9 | 28.0 70 | -16 25 | 225 | «07 | 39 1 | 5.3 
March------ i 45.1 i 19.9 | 32.5 75 | -9 57 | ,69 | +22 | 1.05 | 3 | 7.9 
April------ | 57.1 | 30.5 43.8 | E | 5 174 | 1.58 | .87 | 2.15 | 5 | 5.1 
May-------- | 68.3 | 41.6 54,9 91 | 25 462 | 2.87 | 1.37 | 4.08 | T f <2 
l 
June------- | 78.9 | 51.1 65.0 10i 34 750 | 2.88 | 1.65 | 3.89 | 了 -0 
l "d 
July------- | 87.2 | 56.8 72.0 103 i 43 992 2.13 .89 | 3.12 | 5 +0 
| l i I i | 
August----- 85.8 | 54.7 70.3 101 | 40 939 | 1.74 | .68 | 2.59 | 4 0 
f 
| 75.2 | 43.8 59.5 | 96 | 24 i 585 | 1.40 | +18 | 2.29 E 4 -1 
October----| 64.2 33.0 | 48.6 | 87 | 14 l 286 BS -22 | 1.07 | 2 1.3 
| 1 i 
November---| 47.9 | 20.9 | 34.4 | 73 t -5 | 39 32 | .11 | 48 | 1 4.6 
December---{ 39.2 | 13.4 26.3 | 65 I -16 13 -25 -07 | .39 | 1 2.9 
| | | | | 1 | | 
Yearly: | 60.5 | 32.5 | 46.5 | 103 -25 1 4,335 | 15.12 [12.01 118.07 | 4 | 34.9 
1 1 l | | l ! 


14 growing degree day is a unit of heat available for plant growth. It can be calculated by adding the 
maximum and minimum daily temperatures, dividing the sum by 2, and subtracting the temperature below which 
growth is minimal for the principal crops in the area (40° F). 


Box Butte County, Nebraska 151 


-FREEZE DATES IN SPRING AND FALL 


[Recorded in tne period 1951-77 at Alliance, 


Nebraska] 
T 
Temperature 
| 
Probability Sin sr" 287 F 32° F 
| or lower or lower | or lower 
Last freezing 1 
temperature 
in spring: 
1 year in 10 
later than-- May 16 May 20 May 31 
2 years in 10 
later than-- May 51 May 14 May 26 
5 years in 10 
later than-- April 25 May 3 May 15 


First freezing 
temperature 
in fall: 


1 year in 10 
earlier than-- |September 26 |September 16 |September 9 


2 years in 10 
earlier than-- October 1 ¡September 22 |September 14 
l 


5 years in 10 1 i 
earlier than-- | October 12 October 3 |September 23 
l | 


-GROWING SEASON 


[Recorded in the period 1951-77 at Alliance, 


Nebraska 
T 
Length of growing season if 
daily minimum temperature 
is =- 
Probability Higher | Higher [| Higher 
l than | than than 
| 2400» | 28° E 32° F 
i Days | Days Days 
! 
9 years 1n 10 | 147 | 126 ! 107 
! ! 
8 years in 10 | 155 | 135 1 115 
t | 
5 years in 10 } 169 | 152 i 130 
] 
2 years in 10 184 ] 169 145 
| 
1 year in 10 | 191 | 177 l 152 
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-—ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS 
DS “TOS 
Map | Soil name | Acres {Percent 
symbol | L 
1 1 i 
Ae lAlliance loam, 0 to 1 percent slopes 29,500 | 4.4 
AcB lAlliance loam, 1 to 3 percent slopes- 60,900 | 9.0 
ACC lAlliance loam, 3 to 6 percent slopes-- 7,000 1.0 
ArB |Alliance-Rosebud loams, 1 to 3 percent slopes 13,000 | 1.9 
Arc fAlliance-Rosebud loams, 3 to 6 percent slopes- 17,700 2.6 
ArD lAlliance-Rosebud loams, 6 to 11 percent slopes- 3,450 0.5 
Ba ]Bankard fine sand, 0 to 2 percent slopes--------- 278 | * 
PbB ]Bankard very fine sandy loam, 0 to 3 percent slopes- 630 | 0.1 
Br Bridget very fine sandy loam, 0 to 1 percent slopes- 1:550 Í 0.2 
BrB ]Bridget very fine sandy loam, 1 to 3 percent slopes- 4,050 0.6 
Bre {Bridget very fine sandy loam, 3 to 6 percent slopes- 1,090 0.2 
BuB |Busher-Jayem loamy very fine sands, 0 to 3 percent slopes- 9,800 1.4 
Buc [Busher-Jayem loamy very fine sands, 3 to 6 percent slopes- 12,500 1,8 
Bud |Busher-Jayem loamy very fine sands, 6 to 9 percent slopes- 6,200 | 0.9 
Vis |Busher-Tassel loamy very fine sands, 0 to 6 percent slopes- 4,400 0.6 
BvF |Busher-Tassel loamy very fine sands, 6 to 30 percent slopes 24,700 3.6 
CaF lCanyon very fine sandy loam, 3 to 30 percent slopes- 2,050 0.3 
CbR |Craft very fine sandy loam, 0 to 3 percent slopes-- 3,550 | 0.5 
Ce lCreighton very fine sandy loam, 0 to 1 percent slopes | 2,250 0.3 
CeB lCreighton very fine sandy loam, 1 to 3 percent slopes- | 28,950 4.3 
CeC ICreighton very fine sandy loam, 3 to 6 percent slopes- l 20,250 3.0 
Gef [Creighton very fine sandy loam, 6 to 11 percent slopes- l 2,650 0.4 
€nD \Creighton-Norrest complex, 6 to 11 percent slopes-- 2,550 0.4 
CaF ICreighton-Norrest complex, 11 to 30 percent slopes- 2,000 0.3 
DaB IDailey loamy sand, D to 3 percent slopes- 15,200 2.2 
DaD {Dailey loamy sand, 3 to 9 percent slopes l 7,100 1.0 
Dep [Duroc loam, 1 to 3 percent slopes-------- 13,400 2.0 
Du [Duroc loam, occasionally flooded, 0 to 2 percent slopes 14,200 2.1 
Go IGoshen loam, O to 1 percent slopes---- i 2,550 0.4 
Hm |Hemingford loam, 0 to 1 percent slopes 4,100 0.6 
HmB |Hemingford loam, 1 to 3 percent slopes ] 4,200 0.6 
HmC |Hemingford loam, 3 to 6 percent slopes------- I 3,500 0.5 
Ho !Hoffland fine sandy loam, wet, 0 to 1 percent slopes 1 450 0.1 
ImG JImlay-Rock outcrop complex, 11 to 60 percent slopes- 1 3,100 0.5 
IpB lIpage loamy fine sand, alkali substratum, 0 to 3 percent slopes- l 5,100 0.7 
JaB lJanise loamy fine sand, overblown, 0 to 3 percent slopes-- l 2,100 0.3 
JcB Janise loamy fine sand, drained, overblown, 0 to 3 percent slopes 6,500 1.0 
Ja lJanise loam, 0 to 2 percent slapes------------ 4,800 0.7 
Ja Janise loam, drained, O to 2 percent slopes--- 14,600 2.1 
JsB 1Jayem loamy sand, overblown, 0 to 3 percent slopes- 1,050 0.2 
JxB Jayem loamy fine sand, 0 to 3 percent slopes------- 2,400 0.4 
JyB Jayem fine sandy loam, 0 to 3 percent slopes-- 7,100 | 1.0 
JyC Jayem fine sandy loam, 3 to 6 percent slopes 1,450 | 0.2 
Ke Keith loam, 0 to 1 percent slopes- 25,250 | 3-7 
KeB Keith loam, 1 to 3 percent slopes | 24,650 3.6 
Kec Keith loam, 3 to 6 percent slopes-- 1 3,450 | 0.5 
Le Lamo Variant loam, 0 to 1 percent slopes---------------------- 880 0.1 
Ln Las Animas-Lisco very fine sandy loams, 0 to 2 percent slopes 1 3,800 | 0.6 
Lo Lisco very fine sandy loam, 0 to 2 percent Slopes------ 3,850 0.6 
Lp Lisco very fine sandy loam, wet, 0 to 1 percent slopes ) 1,400 0.2 
MaB Manter-Satanta fine sandy loams, 0 to 3 percent slopes 3,000 0.4 
Mac Manter-Satanta fine sandy loams, 3 to 6 percent slopes 4,300 0.6 
Mc Marlake very fine sandy loam, 0 to 1 percent slopes-- 上 910 0.1 
Md McCook loam, 0 to 2 percent slopes--- 1,250 0.2 
NoD Norrest loam, 6 to 11 percent slopes 1,700 0.2 
NoF Norrest loam, 11 to 30 percent slopes. 44o 0.1 
NpP Morrest-Canyon complex, 11 to 30 percent slopes- 2,200 | 0.3 
OtD Oglala-Canyon very fine sandy loams, 3 to 9 percent slopes 18,700 | 2.7 
OtF Oglala-Canyon very fine sandy loams, 9 to 30 percent slopes- 8,800 | 1.3 
Rh Richfield loam, 0 to 1 percent slopes---------------— 4,300 | 0.6 
RkG {Rock outerop-Tassel complex, 11 to 60 percent slopes- 340 * 
Ro {Rosebud loam, 0 to 1 percent 7,300 1.1 
RoB {Rosebud loam, 1 to 3 percent 11,300 1.7 
RsD [Rosebud-Canyon complex, 3 to 9 percent slopes- 24,900 3.8 
RsF [Rosebud-Canyon complex, 9 to 30 percent slopes- 3,950 1 0.6 
SbB l3arben-Busher loamy very fine sands, 0 to 3 percent slopes 16,100 2.4 
SbD Sarben-Busher loamy very fine sands, 3 to 9 percent slopes 19,400 2.8 
StB Satanta fine sandy loam, 0 to 3 percent slopes- 13,100 1.9 
stc Satanta fine sandy loam, 3 to 6 percent slopes 3,700 0.5 
StD Satanta fine sandy loam, 6 to 9 percent slopes- 780 0.1 


See footnote at end of table. 
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TABLE 4.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS--Continued 
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T ro f 
Map Soil name l Acres |Percent 
symbol | 十 
1 
Su Scott Variant loam, 0 to 1 percent slopes 1 0.2 
TaF Tassel loamy very fine sand, 3 to 30 percent slopes- 4,800 | 9.7 
VaD Valent fine sand, 3 to 9 percent slopes-- 12,600 | 1.8 
Var Valent fine sand, 9 to 17 percent slopes- - 3,000 | 0.4 
vdB Valent loamy fine sand, 0 to 3 percent slopes- 9,400 | 1.4 
Var Valent loamy fine sand, 3 to 9 percent slopes- 25,750 | 3.8 
VdE valent loamy fine sand, 9 to 17 percent slopes 8,800 | 1.3 
van Valentine fine sand, 3 to 9 percent slopes--- - 6,400 | 0.9 
VnE Valentine fine sand, 9 to 17 percent slopes -| 8,100 | 1.2 
YnP {Valentine fine sand, hilly-------——-----——— -| 10,300 | 1.5 
VtB Vetal fine sandy loam, 0 to 3 percent slopes— - 6,500 | 1.0 
YtC Vetal fine sandy loam, 3 to 6 percent slopes- | 0,1 
| 0.1 
681,728 | 100.0 
l 


* Less than 0.1 percent. 


154 Soil Survey 


-PRIME FARMLAND 


[Only the soils considered prime farmland are listed. Urban or built-up areas of the soils listed are not 
considered prime farmland. If a soil ia prime farmland only under certain conditions, the conditions 
are specified in parentheses after the soil name] 


Map 1 Soil name 

symbol 

Ac [Alliance loam, 0 to 1 percent slopes (where irrigated) 

AcB JAlliance loam, 1 to 3 percent slopes (where irrigated) 

Ac Alliance loam, 3 to 6 percent slopes (where irrigated) 

ArB Alliance-Rosebud loams, 1 to 3 percent slopes (where irrigated) 

Arc Alliance-Rosebud loams, 3 to 6 percent slopes (where irrigated) 

Br Bridget very fine sandy loam, 0 to 1 percent slopes (where irrigated) 
BrB Bridget very fine sandy loam, 1 to 3 percent slopes (where irrigated) 
Bre Bridget very fine sandy loam, 3 to 6 percent slopes (where irrigated) 
CbB Craft very fine sandy loam, 0 to 3 percent slopes (where irrigated) 

Ce Creighton very fine sandy loam, 0 to 1 percent slopes (where irrigated) 
CeB Creighton very fine sandy loam, 1 to 3 percent slopes (where irrigated) 
Cec Creighton very fine sandy loam, 3 to 6 percent slopes (where irrigated) 
DrB Duroc loam, 1 to 3 percent slopes (where irrigated) 

Du Duroc loam, occasionally flooded, O to 2 percent slopes (where irrigated} 
Go [Goshen loam, 0 to 1 percent slopes (where irrigated) 

Hm !Hemingford loam, 0 to 1 percent slopes (where irrigated) 

HmB Hemingford loam, 1 to 3 percent slopes (where irrigated) 

Hmc Hemingford loam, 3 to 6 percent slopes (where irrigated) 

JyB Jayem fine sandy loam, O to 3 percent slopes (where irrigated) 

dye lJayem fine sandy loam, 3 to 6 percent Slopes (where irrigated) 

Ke {Keith loam, 0 to 1 percent slopes (where irrigated) 

KeB [Keith loam, 1 to 3 pereent slopes (where irrigated) 

Kec Keith loam, 3 to 6 percent slopes (where irrigated) 

MaB [Manter-Satanta fine sandy loams, 0 to 3 percent slopes (where irrigated) 
Mac [Manter-Satanta fine sandy loams, 3 to 6 percent slopes (where irrigated) 
Md (McCook loam, O to 2 percent slopes (where irrigated) 

Rh [Richfield loam, 0 to 1 percent slopes (where irrigated) 

Ro [Rosebud loam, 0 to 1 percent slopes (where irrigated) 

RoB [Rosebud loam, 1 to 3 percent slopes (where irrigated) 

StB Satanta fine sandy loam, 0 to 3 percent slopes (where irrigated) 

StC Satanta fine sandy loam, 3 to 6 percent slopes (where irrigated) 

VtB lVetal fine sandy loam, 0 to 3 percent slopes (where irrigated) 

Kid {Vetal fine sandy loam, 3 to 6 percent slopes (where irrigated) 
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--YIELDS PER ACRE OF CROPS AND PASTURE 


[Yields in the N columns are for nonirrigated soils; those in the I columns are for irrigated soils. Yields 
are those that can be expected under a high level of management. Absence of a yield indicates that the 
soil is not suited to the crop or the crop generally is not grown on the soil] 


H T T 
Soil name and | Corn Dry beans Winter wheat Sugar beets | Alfalfa hay 
map symbol 1 
| id | I N I NATI 
TT Bu Bu T Bu I Ton | Ton Ton 
| i 
ege l 140 38 l 43 1 24 | 1.8 | 5.6 
Alliance ! | | | 
! 1 
Appen l 130 34 l 39 22 | 1.6 5.2 
Alliance | | | | 
m—oM— | 115 \ 30 34 i 18 | 1.3 4.7 
Alliance | I l 
! l 1 
ArB------~---------------- l 127 33 38 | 21 1 1.5 5.0 
| l | 
| | | 
112 l 28 32 | 17 | 1.2 4.5 
1 1 
1 l | i 
E | sas 27 | --- l 1.0 4,0 
Alliance-Rosebud | I | | 
1 1 1 | 
Darro l --- t -—- --- | -—- I =--- 一 一 
Bankard 1 | | 
| 
BbB------~-------~-------- 100 1 27 25 16 | --- 3.8 
Bankard | | 
Br-------------- 138 37 | 42 23 | 1.6 | 5.5 
Bridget | | | 
BrB---~--------- 130 H 34 39 22 | 1.4 5.0 
Bridget | | | | 
BrC------- —— — 115 | 30 3h 18 l 1.2 4.7 
Bridget | f 
| 
BuB----------------------- 120 1 30 34 19 l 1.2 | 4.6 
Busher-Jayem | 
i 
DEE 108 1 26 30 17 1.0 | 4.0 
Busher-Jayem 1 f 
| 
sra — 25 --- 0.8 3.6 
| l | 
100 i 25 | 26 16 0.9 | 3.7 
| l 上 
ane — --- mo. aa | sss 
Busher-Tassel I | i 
1 
CaF---- --- EE 1 --- --- --1 --- 
Canyon | I | 
135 36 39 | 22 | => 5,5 
| 
136 36 5o | 23 1.5 | 5.4 
1 上 l 
128 33 37 | 21 1.3 | 5.0 
l 
1 
114 29 1 32 18 l 1.1 | 4.5 
Creighton | l | 1 
CeD- --- --- 1 27 1 eee 上 0.9 3.9 
Creighton | | | 
CnD----~------------------~ i --—- --- e 25 l --- l 0.8 3.6 
Creighton-Norrest | | | 
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TABLE 6.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued 
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T T 
Soil name and I Corn 1 Dry beans Winter wheat | Sugar beets Alfalfa hay 
map symbol i 
| 工 工 | N Sg N I 
Bu T Bu T Bu Ton Ton Ton 
acm | T 一 - 1 -—- 1 --- — 
l 
105 | — 22 | -= 1.0 3.7 
l 
95 === --- këng --- 3.4 
132 I 35 42 22 1.8 5-4 
l 
136 37 42 23 2.0 5.6 
1 l 
l 
145 39 l 45 | 24 l 2.0 5.6 
137 37 l Ya | 23 | 1.7 | 5.5 
1 | 1 
127 33 38 ! 21 1.5 | 5.0 
Hemingford | | | 
b E a E ATENEA NEEE BEEE | 112 28 32 17 1.2 | 4.5 
Hemingford 1 ! | 
l i l l 
l -T- =-=- ore --- --- | -—- 
I i 
1 | 1 
l --- --- --- d --- | -—- 
Imlay-Rock outcrop | l | i 
TO 100 26 | 24 | 17 1.2 3.6 
Ipage | l | 
90 23 | -—- 16 o 3.4 
l l I 
190 27 | 25 19 | 1.0 | 3.7 
I | l 
== | =— al ] Ld --- | --- 
l 
i 1 
105 1 28 一 一 一 21 [| --— 3.6 
| i i l 
115 28 29 18 1.1 [| 4.2 
I 
l | | 
118 29 | 32 18 1.2 4.4 
| | | 
125 ! 33 38 21 1.3 5.9 
! l | 
120 28 32 i 17 I 1,1 | 4,3 
t 
140 I 38 48 24 1.8 5.6 
| l i 
130 | 34 40 1 22 1 1.6 5.2 
i 
1 l i 
115 | 30 34 18 | 1.3 4.7 
l I l 
Aus | E Etc ! mot € ze 
Lamo Variant | ! l 
1 
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Soil name and 1 Corn Dry beans | Winter wheat | Sugar beets | Alfalfa hay 
map symbol l | | 
—T I N T I D I 
Í Bu Bu Bu I Ton Ton Ton 
1 | 
Ln------------------------| 90 25 23 17 1.2 3.5 
Las Animas-Lisco | 
i 
Lo, Lp----—---------------- --— --- --- 1 --- 1 --- -—- 
Lisco | | 
MaB----------------2------- l 128 33 39 21 1.4 5.0 
Manter-Satanta { 
l 
MC deieietegegeg I 112 28 32 17 ! 1.2 yA 
Manter-Satanta 1 l 
| 
Me- 一 -一 — — --- 1 一 -一 — 
Marlake l i 
| 
136 37 he 23 | 2.0 5.6 
-一 --- 23 -—- 0.7 --- 
1 
--- --- --- --- 1 --- --- 
l 
--- -—- aoe --- | --- --2 
i 
108 26 29 17 1,0 4,0 
-— --- --- l e --- --- 
l 
138 37 42 23 1.7 5.4 
--- --- 1 --- -—- --- --- 
133 35 l 40 1 22 1.6 5.2 
| ! 
123 30 36 20 1.3 4.8 
105 25 28 16 1.0 3.8 
Rosebud-Canyon 
1 
RsF---- --— --- --- 一 -一 ! 一 -一 --- 
Rosebud-Canyon i 1 l 
! 
SB o 115 28 1 31 18 1.1 A.H 
Sarben-Busher | | | 
SbD_---~-------------------- 105 25 23 15 0.9 3.5 
Sarben-Busher i ! 1 l 
StB-----------------~------ 130 34 | 40 22 1.7 5.3 
Satanta 
Stü----------------------- 115 30 34 18 1.3 4.8 
Satanta | 
3tD- --- --- 28 — 1.0 4.1 
Satanta 
Su------------------------ --- --- 20 1 --- 0.8 --- 
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T^ UT 
Soil name and Corn Dry beans Winter wheat Sugar beets Alfalfa hay 
map symbol 
I i N I N I 
Bu Bu Bu Ton Ton | Ton 
l 
90 --- 一 一 — uo 3.2 
l 
o l ==- --- --- l --- | --- 
i 1 
i 1 
105 l -—- ?3 -—- 1.0 3.6 
l l 
l l 
95 | 一 一 -—- --- l ae 3.3 
l l 
| i 
| 
90 -—- -=-= =-~ | -—- 3.2 
l 
一 - --- -~- --- i --- —- 
Valentine l 
VnF. =—- 一 -一 -—-- nen --- --- 
Valentine l 
VtB------------------22---- 128 34 39 22 | 1.4 5.0 
Vetal | 
VE e m m 114 l 29 33 18 1.2 | 4.5 
Vetal 
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[_TABLE T.]-cAPABILITY CLASSES AND SUBCLASSES 


[A11 soils are assigned to nonirrigated capability 
subclasses (N). Only those potentially 
irrigable soils are assigned to irrigated 
subclasses (I). Miscellaneous areas are 
excluded. Dashes mean no acreage] 


Major management concerns (Subclass) 
Class Total ! ~~ Soil 
| acreage [Erosion lWetness |problem Climate 
| | (e) (w) (s) ! (c) 
| Acres | Acres Acres | Acres 
! l | 
工 (N) ---!} -~ | -—- --- 
(I) 76,800 --- =-- | ez 
: 
II (N) 244,9501149,150 | 19,000 i e. 76,800 
(1) 208,410|188,650 | 19,760 | -—- REN 
III (N)| 108,250|108,250 p -— ed 
(DI 105729105799 | --- el zc 
IV (N)| 135,410(118,960 1,050 | 15,400 | m 
e 192,2101160,110 =-- | 32,100 | -—- 
1 
v Una 2,730 <a 2,730 | mo! a 
vr (QD! (175,1181142,918 | 一 一 i 32,200 上 --- 
VII SE 13,740] 13,400 das | 340 RR 
| 
YITNA 910 一 一 一 910 — | --- 
1 
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[TABLE 8.|-RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES 


[Only the soils that support rangeland vegetation suitable for grazing are listed] 


[_ Total production . 


Soil name and Range site name Characteristic vegetation | Compo- 
map symbol Ind of year | Dry sition 
weight 
| | Lb/acre Pet 
Ac, AcB, AeC------- [EAT A yo —— —— Favorable 2,500 [Blue grama 25 
Alliance I Normal 2,000 |Western wheatgrass 25 
Unfavorable | 1,000 [Buffalograss---- 10 
l |Needleandthreaa 10 
iThreadleaf sedge- 19 
Little bluestem: - 5 
| l Sand dropseed---- 5 
l i 
ArB*, ArC*, ArD*: | 
Állianee---------—- SIA Y mo M | Favorable 2,500 |Blue grama-- =} 25 
I INorma 1 2,000 |Western wheatgrass -| 25 
lUnfavorable 1,000 |Buffalograss--- -| 10 
|Needleandthread -! 10 
l !Threadleaf sedge- --| 10 
i Little bluestem. =| 5 
| Sand dropseed---- 5 
Rosebud Favorable 2,500 [Blue grama 20 
Normal 1,500 [Needleandthread- =} 15 
Unfavorable | 1,000 |Threadleaf sedge- -| 10 
1 Buffalograss----- -| 10 
1 i Green needlegrass -| 10 
| Little bluestem--- 5 
Ba Shallow To Grave loo Favorable 900 |Blue grama----.--— -| 35 
Bankard l Normal 600 |Needleandthread- -| 15 
Unfavorable 400 [Sand dropseed--- | 10 
Prairie sandreed~ 5 
| 5 
l ! 5 


! 
BbB-------------.-- Sandy Lowland---------------.-- Favorable | 2,500 [Prairie sandreed- 

Bankard l {Normal 2,000 |Switehgrass-—- 
I Unfavorable 1,500 [Sand bluestem. 
l | [Sand dropseed 
I ISand sagebrush- 


| Needleandthread- 
Br, BrB, BrC Pavorable 2,500 {Blue grama 25 
Bridget Normal | 1,800 IWestern wheatgrass- 20 
Unfavorable | 1,200 iNeedleandthread-- 10 
l Threadleaf sedge 10 
[ Buffalograss---- ] 10 
| {Little bluestem- | 5 
i [Sideoats grama- pS 
I pon muhly--- | 5 
! 
BuB*, BuC*, BuD*: 
Busher. Favorable | 2,300 |Needleandthread- 25 
Normal 1,800 |Blue grama----- 20 
Unfavorable 1,300 |Prairie sandreed | 45 
t Threadleaf sedge | 10 
Sand dropseed~—- bs 
Western wheatgrass- 5 


See footnote at end of table. 


Box Butte County, Nebraska 


TABLE 


8.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 
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i 


L Total production T 


Soil name and | Range site name Characteristic vegetation Compo- 
map Bymbol Kind of year Dry sition 
~ weight 
tLb/acrel Pet 
BuB*, BuC*, Bub* ! 
Jay em 一 一 一 -一 一 -一 一 -一 Sandy none Favorable 2,200 |Needleandthread-—— 35 
Normal 1,700 |Prairie sandreed- 15 
Unfavorable 1,200 |Blue grama------ 10 
1 Fringed sagewort— 5 
I |Little bluestem- 5 
| Sand dropseed--- 5 
1 Threadleaf sedge- - 5 
| I Western wheatgrass———- -| 5 
i 
ByC#, Bv: | | 
Busher------------ Sandy------------------------ |Favorable | 2,300 |Needleandthread 25 
[Normal | 1,800 [Blue grama- 20 
Unfavorable 1,300 |Prairie sandreed= -| 15 
t Threadleaf sedge- 10 
t |Sand dropseed—-- 5 
i | [Western wheatgrass- 5 
1 
Tassel------------ Shallow Limy-----—------------ Favorable | 1,200 |Needleandthread-- | 20 
¡Normal 800 |Little bluestem -| 15 
Unfavorable 500 |Threadleaf sedge- -| 15 
| |Prairie sandreed- 10 
1 l [Sand bluestem-- | 10 
1 Blue grama-—-—-- 5 
H (Sideoats grama- -1 5 
l | {Plains muhly 5 
1 
QaR---------------— |Shallow Limy------------------ | Favorable | 1,100 |Little bluestem- -| 25 
Canyon | Normal | 800 |Threadleaf sedge- -| 15 
I Unfavorable 500 |Sideoats grama- 10 
l {Blue grama----— 10 
1 i |Needleandthread 5 
| Hairy grama- 5 
1 Big bluestem-- | 5 
] Western wheatgrass- | 5 
| Plains muhly | 5 
Í 
Favorable 2,700 |Western wheatgrass- | 35 
Craft Normal 2,300 |Needleandthread 15 
1 [Unfavorable 1,500 |Big bluestem- 10 
Blue grama&--- 5 
i l Green needlegrass= L5 
i Sedge- | 5 
| { i 1 
Ce, CeB, CeC, {Favorable 2,200 |Blue grama--------— | 20 
Creighton | Normal 1,500 |Western wheatthread | 15 
Unfavorable 800 |Needleandthread-- | 15 
| | {Green needlegrass | 5 
l l Little bluestem-- | 5 
i l | {Prairie Junegrass | 5 
Sandberg bluegrass- | 5 
| | \"fhreadleaf sedge--—— | 5 
l 
CnD*, CnF*: l 1 l | 1 
Creighton. 1 |Favorable | 2,200 |Blue grama---- | 20 
Normal | 1,500 |Western wheatgrass- 115 
Unfavorable | 800 |Needieandthread-- | 15 
1 | 1Green needlegrass } 5 
t | Little bluestem- 15 
| 1 Prairie junegrass Is 
I | |Sandberg bluegrass- 15 
l | |Tnreadleaf sedge--- | 5 
1 


See footnote at end of table. 
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TABLE 8.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES-—Continued 


Total production T 
Soil name and | Range site name | Characteristic vegetation [Compo= 
map symbol | Kind of year | Dry | [sition 
| | weight I 
PO [Es acre! | Fee 
CnD*, CnF®: | l 
Norrest. --|Pavorable | 2,000 [Blue grama: --| 25 
Normal | 1,400 |Little bluestem- -| 15 
i [Unfavorable 900 |Western wheatgrass -| 15 
| Sideoats grama-- -| 10 
Green needlegrass 
i [Sedge 
---|8andy------------------------- Favorable 2,200 
l Normal 1,600 [Blue grama-- 
l Unfavorable 1,400 [Sand sagebrush 
| i ! [Sand bluestem- 
i i 
I l i 
| l 
1 
l l 
| Favorable | 2,400 |Western wheatgrass- 
Normal | 1,800 |Needleandthread- 
| {Unfavorable | 1,200 |Blue grama--- 
l l {Big sagebrush 
i | [Green needlegrass- 
I l [Little bluestem- 
l |Prairie junegrass- 
i |3andberg bluegrass- 
|Threadlear sedge---- 
Du----------------- Silty Overflow--------------.- Favorable 1 2,750 {Western wheatgrass- 
Duroc Normal 2,000 |Big bluestem 
Unfavorable 1,500 |Blue grama- 
Buffalograss 
Little bluestem. 
Sedge---- 
i [Sidecats grama-- 
Favorable | 2,500 |Blue grama: 50 
Goshen Normal | 1,900 [Western wheatgrass -| 30 
1 [Unfavorable 1,300 |Buffalograss -| 10 
-|Favorable | 2,300 [Western whcatgrass- 25 
[Normal | 1,800 |Needleandthread -] 20 
{Unfavorable | 1,000 |Blue grama----- -| 15 
I l IThreadleaf sedge- -| 15 
[Buffalograss---- -| 10 
Prairie sandreed- 5 
qq A -mmmn Favorable 5,000 |Prairie cordgrass--- 30 
| Normal 4,500 [Northern reedgrass 15 
I Unfavorable 4,000 |Bluejoint reedgrass- -| 15 
I [Slender wheatgrass 
l | Rush: 
1 l 
ImG*: I | | 
Imlay------------- {Shallow Limy----------—.- Favorable | 1,200 [Little bluestem- 
[Normal I 900 |Sideoats grama-- 
Unfavorable 600 |Needlesndthread- 10 
[Western wheatgrass~ 10 
¡Blue grama-----—— io 
|Green needlegrass 10 
! |Threadleaf sedge--- 10 
! | 
Rock outcrop, | | 


See footnote at end of table. 
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Total produetion 
| 


[一 


Soil name and 1 Range site name Characteristic vegetation | Compo- 
map symbol ! {Kind of year Ory | sition 
| (weight 
d REO Y Bet 
IpB-- Sandy Lowland----------------- |Favorable | 2,500 ¡Prairie sandreed- 25 
Tpage 1 Normal 2,000 |Needleandthread- 15 
l {Unfavorable | 1,000 |Sand bluestem 10 
1 | Blue grama-- 10 
| Sand dropseed- 5 
H l Prairie junegrass | 5 
1 Threadleaf sedge- 15 
l į Fringed sagebrush 5 
| Leadplant------ 5 
l Little bluestem- 5 
i 
JaB- Saline SubirPrigated----------- Favorable 3,000 |Alkali sacaton--- 35 
Janise ] Normal 2,300 |Inland saltgrass | 15 
Unfavorable 1,500 |Slender wheatgrass- 10 
! Western wheatgrass- | 10 
i] jPlains bluegrass j 10 
| | ° 
JoB---------------- {Saline {Favorable | 2,600 |Alkali saeaton--- 
Janise t {Normal | 1,800 |Inland saltgrass- 15 
| Unfavorable | 1,000 |Western wheatgrass- 15 
| ` [Blue grama: 10 
| | |Sedge----- 5 
| | 1 |Buffalograss— 5 
Jn---4------------- Saline Subirrigated----------- Favorable | 3,000 [Alkali sacaton-- 35 
Janise ¡Normal 2,300 [Inland saltgrass- 15 
1 Junfavorable 1,000 [Western wheatgrass 10 
Slender wheatgrass- 10 
| Plains bluegrass- -1 10 
| | |Sedge- -| 5 
Jo-- Saline Lowland--------—-------- Favorable 2,600 lAlkali sacaton--- 30 
Janise Normal 1,800 {Inland saltgrass- 15 
[Unfavorable 1,000 |Western wheatgrass 15 
10 
1 5 
| 5 
Favorable 2,000 |Blue grama | 25 
Normal | 1,500 |Needleandthread- -| 25 
Unfavorable | 700 |Prairie sandreed— -| 10 
) Threadleaf sedge- -| 10 
1 {Sand dropseed-- -| 5 
(Western wheatgrass -| 5 
[Sand sagebrush- -| 5 
| [Fringed sagewort- -l 5 
l 
JXB, Favorable | 2,200 |Needleandthread-- | 35 
Jayem Normal | 1,700 jPrairie sandreed- -| 15 
|Unfavorable --- [Blue grama---—- -| 10 
| |Fringed sagewort— -] 5 
| [Little bluestem: - 5 
| i | |Sand dropseed-- 5 
1 1 |Threadleaf sedge- 5 
| l | Western wheatgrass 5 
1 
Ke, KeB, KeC------- |Silty------------------------- | Favorabie 2,500 [Blue grama-------- -| 25 
Keith l [Normal | 2,000 |Western wheatgrass -| 20 
1 Unfavorable 1,200 |Needleandthread -| 10 
l | |Buffalograss- -| 10 
l 1 l Sedge 10 
| | [Little bluestem: 5 


See footnote at end of table. 
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TABLE 8.——RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 
"T Total production | T 
Sot] name and 1 Range site name Characteristic vegetation {Compo- 
map symbol [ Kind of year | Dry Isition 
| weight 
| [Lb/acre Pot 
Favorable 4,800 |Prairie cordgrass-- 25 
Lamo Variant Normal 4,300 |Switehgrass- 
1 Unfavorable 3,800 | Indiangrass-. 
1 {Big bluestem-- 
| Slender wheatgrass- 
| {Plains bluegr&ss-- 
I Bluejoint reedgrass 
| | Northern reedgrass--- 
Leg: 1 | l 
Las Animas----—--— ISubirrigated-- Favorable 4,500 |Little bluestem- 
| Normal 3,900 |Indiangrass--- 
[unfavorable | 3,250 
| j ! 
l l 
{ 
| 
| l 
| | ies Kees 
Lisco Favorable | 3,200 |Alkali sacaton 40 
Normal 2,700 |Western wheatgrass -| 20 
Unfavorable 2,200 |Inland saltgrass- -| 15 
l Blue grama-- -| 5 
Sedge------— - 5 
i |Plains bluegrass-- 5 
Lo--2-------------- Saline Subirrigated--—-------— | Favorable 3,200 [Alkali sacaton----- --| 40 
Lisco Normal 2,700 |Western wheatgrass -| 20 
Unfavorable 2,200 {Inland saltgrass- -| 15 
Blue grama- 5 
Sedge------ 5 
| | [Plains bluegrass-- 5 
Lp----------------- Wet Land Favorable | 5,000 |Prairie cordgrass-- 40 
Lisco Normal 4,500 |Bluejoint reedgrass- -| 10 
Unfavorable 4,000 |Northern reedgrass -| 10 
| Spikesedge- | 5 
i l 5 
| 5 
MaB*, MaC*: | ! l 
Manter--------.--- ISandy------------------------- Favorable | 2,000 
l {Normal | 1,600 
Unfavorable | 1,200 
H 
l 
l l 
Satanta: Favorable | 2,300 |Prairie sandreed-- 25 
I Normal 1,500 |Blue grama------ -| 20 
| Unfavorable 1,200 |Needleandthread- -| 20 
| Little bluestem-- -| 10 
Western wheatgrass 5 
| Sand dropseed 5 


See footnote at end of table. 
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T | Total production 
Soil name and j Range site name l Characteristic vegetation |Compo- 
map symbol | Kind of year Dry | [sition 
weight | 
| Lb/acre! | Pct 
| 
Má-- -|Silty Overflow------—--- | Favorable 2,500 !Western wheatgrass | 25 
McCook 1 Normal 2,000 |Blue grama------ | i5 
Unfavorable 1,500 |Needleandthread— | 15 
1 Big bluestem-- 1 10 
l Little bluestem- | 10 
1 Canada wildrye. | 5 
I Sedge--------- Is 
I |Sideoats grama- 1 5 
NoD, NoF----------- Limy Upland----------- [Favorable { 2,000 |Blue grama: 
Norrest ]Normal 1,400 |Western wheatgrass -| 15 
{Unfavorable | 900 [Little bluestem: -| 15 
I |Sideoats grama- $ 10 
{ | IS 
l ! 15 
NpF*: l | ! I 
Norrest----------- Limy Upland------------— Favorable | 2,000 |Blue grama 25 
l Normal ] 1,400 {Western wheatgrass 15 
Unfavorable | goo |Little bluestem 15 
l |Sidcoats grama- 10 
1 |Green needlegrass— 5 
| |Seage- 5 
Canyon------------ {Shallow Limg---------— Favorable | 1,100 [Little bluestem--— 
| Normal 800 |Threadleaf sedge- 
Unfavorable 500 |Sideoats grama 
| i Blue grama---- 
1 ! Needleandthread: 
I 1 ¡Hairy grama- 
| ! Big bluestem. 
l l 1 Western wheatgrass 
I | {Plains muhly 
OtD*, OtP*: ! i 
Oglala. {Favorable 2,600 [Western wheatgrass- 40 
¡Normal 2,200 [Green needlegrass— 20 
Unfavorable | 1,500 |Needleandthread-- 15 
Sidecats grama- 10 
[Blue grama------ 10 
Canyon------------ [Shallow Limy: Favorable 1,100 |Little bluestem- 
{Normal 800 |Threadleaf sedge 15 
1 Unfavorable 500 ¡Sideoats grama-— 10 
Blue gramà----- | 10 
{ l Needleandthread 5 
1 l {Hairy grama--- | 5 
1 {Big bluestem-- 1 5 
! Western wheatgrass 5 
l |Plains muhly---- =| 5 
Favoranle 2,400 20 
Richfield Normal 1,800 15 
Unfavorable 800 |Sideoats grama- 15 
| IWestern wheatgrass- 15 
| Buf falograss--—— 10 
|Little bluestem- 5 
1 
RkG*: I 
Rock outcrop. l ) | 


See footnote at end of table. 
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TABLE 8.—-RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 
Total production 
S011 name and Range site name Characteristic vegetation Compo- 
map symbol Kind of year | Dry | sition 
lweight H 
Lb/aere Pet 
1 
RkG*: l 
Tassel------------ [Shallow Limy------------------ Favorable | 1,200 |Needleandthread- 20 
I Normal l 800 |Little bluestem- 15 
Unfavorable 500 |Threadleaf sedge ] 15 
Prairie sandreed | lo 
i Sand bluestem- 10 
Blue grama---- 5 
! Sideoats grama- 5 
Plains muhly----. | 5 
Ro, RoB------------ Siitg------------------------- | Favorable 2,500 ¡Blue grama----- 20 
Rosebud Normal 1,500 |Needleandthread 15 
l Unfavorable 1,000 iThreadleaf sedge- 10 
i Buffalograss-----— 10 
| Green needlegrass- 10 
| [atte bluestem--- 5 
RsD*, RsFX: | 
Rosebud----------- Silty------------------------- {Pavorable 2,500 |Blue grama-- 20 
Normal 1,500 |Needleandthread. -| 15 
I lUnfavorable 1,000 |Big bluestem--- -| 10 
l 1 Threadleaf sedge- -| 10 
1 Buffalograss =| 10 
1 i l [Green needlegrass- -| 10 
I | 1 |Sideoats grama- -| 5 
| Bittle bluestem-- 5 
Canyon------------ Shallow Limy------------------ | Favorable 1,100 [Little bluestem------- 25 
1 Normal 1 800 |Threadleaf sedge-- 15 
I {Unfavorable 500 [Sideoats grama- -| 10 
I i I ÍBlue grama---- -上 10 
1 [Needleandthread: 一 5 
1 l l {Hairy grama-- -| 5 
{ [Big bluestem-- - 5 
I I I lWestern wheatgrass -| 5 
1 | [Plains muhly 5 
l 1 l 
Favorable | 2,300 [Prairie sandreed- 
{Normal | 1,800 [Needleandthread 
l Unfavorable | 1,200 |Blue grama~--— 
l l {Little bluestem- 
| ISedge-------- 
1 l ! Sand bluestem- 
l Sand sagebrush-- 
| Western wheatgrass 5 
1 | 
Bushep------------ 13andy------------------------- (Favorable | 2,300 [Needleandthread— 
| | Normal 1,800 |Blue grama” 
j Unfavorable | 1,300 |Prairie sandreed- 
j i Threadleaf sedge- 
l [Sand dropseed--—- 
] [Western wheatgrass 
SbD*; i I i 
Favorable 2,500 |Prairie sandreed---. 
1 Normal | 2,000 |Needleandthread- 
1 Unfavorable 1,500 [Little bluestem- 
l 
l 
l 
| 


See footnote at end of table. 
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TABLE 8.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIKS--Continued 


T^ ll Total production 
Soil name and t Range site name | Characteristic vegetation Compo- 
map symbol Kind of year | Dry sition 
weight 
f Tub/acre Pet 
1 
Favorable | 2,300 |Needleandthread: 25 
Normal 1,800 |Blue grama----- 20 
Unfavorable 1,300 |Prairie sandreed 15 
Threadleaf sedge | 10 
Sand dropseed--- 5 
l Western wheatgrass-— 5 
StB, StC, StD Favorable | 2,300 |Prairie sandreed 25 
Satanta (Normal 1,500 |Blue grama----- 20 
Unfavorable 1,200 |Needleandthread | 20 
Little bluestem- | 10 
1 {Western wheatgrass- 5 
| | | [sens dropseed E 5 
Su-------2---------- 101ayey Overflow-----4---------- | Favorable 2,500 |Western wheatgrass- AQ 
Scott Variant | [Normal 1,500 | 15 
! {Unfavorable 700 10 
i l { 10 
l 1 | 5 
| | [Bandbere bluegrass-- 5 
-|Shallow Limye-----------------|Favorable | 1,200 |Needleandthread-- 20 
Tassel | Normal | $00 |Little bluestem- 15 
1 Unfavorable | 500 |Threadleaf sedge--------------! 15 
l {Prairie sandreed 10 
1 l ]Sand bluestem--- | 10 
I {Blue grama-------------- 5 
i | |Sideoats grama: 5 
| i l ene muhly-- 5 
YaD, VaE-----------|Sands----------- ----2--------|Favorable 2,200 |Prairie sandreed-- 20 
Valent { Normal 1,700 |Sand bluestem--- 15 
! Unfavorable 1,200 |Blue grama--- -| 10 
] Neeádlegrass--- -| 10 
I | Little bluestem--- 5 
Sand dropseed-=-- 5 
| Sideoats grama-- 5 
1 Switohgrass--- 5 
| Sand sagebrush-- 5 
| 
YdB---------------- Handi A annann | Favorable | 2,200 |Prairle sandreed— 20 
Valent I {Normal | 1,700 [Sand bluestem- -| 15 
Unfavorable | 1,200 [Blue grama- -| 10 
1 l l |Needlegrass-- -| 10 
| I Little bluestem -| 5 
| H [Sand dropseed- - 5 
上 | |Sideoats grama: wl o5 
1 | I Switchgrass--- 5 
| | | {Sand sagebrush- 5 
! 
VdD, VdE----------- [Sands------------------------- {Pavorable | 2,200 |Prairie sandreed-- 
Valent 1 ¡Normal | 1,700 [Sand bluestem----- 
l Unfavorable 1,200 |Blue grama-- 
l |Needlegrass- 
1 l 1 [Little bluestem 
! | | [Sand dropseed-- 
! { 1 |S1deoats grama- 
1 l 1 |Switchgrass—--— 
1 1 | |Sand sagebrush-- 
l 
YnD, VnE----------- |Sands------------------------- |Favorable 2,100 |Sand bluestem--- 
Valentine 1 Normal 1,500 |Little bluestem 
1 Unfavorable 1,200 |Prairie sandreed. 
| |Needleandthread: 
1 [Switchgrass-- 
| |Sand lovegr&ss- 
| [Eius grama 
1 


See footnote at end of table. 
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TABLE 8,--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


Soil Survey 


Total production 
Soil name aná t Range site name | Characteristic vegetation Compo- 
map symbol Kind of year Dry | sition 
{weight 
Tb eT Pet 
VnF---~-----------~ Choppy Sands------------..---- Favorable | 2,200 25 
Valentine Normal | 1,500 20 
Unfavorable | 800 15 
l 10 
) 1 5 
i Needleandthread 5 
I Sandhill munly-- 5 
VtB---------------- SANA Y > o im Favorable 2,300 |Littie bluestem-- 20 
Vetal Normal 1,800 |Prairie sandreed- 20 
Unfavorable 1,300 |Needleandthread 10 
Blue grama-- 10 
Sand bluestem- 10 
| | |Western wheatgrass- 5 
1 
Favorable | 2,300 |Little bluestem--- 25 
¡Normal | 1,800 |Prairie sandreed- 25 
I lUnfavorable | 1,300 [Needleandthread--- 10 
1 {Blue grama---------- 10 
I l | [Western wheatgrass: 
| | | bluestem 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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-WINDBREAKS AND ENVIRONMENTAL PLANTINGS 


[The symbol € means less than; > means more than. Absence of an entry indicates that trees generally do not grow 
to the given height on that soil] 


Trees having predicted 20-year average heij ts, in feet, of-- 
Soil name and T dx 


T 
map symbol | 《8 | 8-15 16-25 t 26-35 1 >35 
| 
E | 7 | 
Ac, AeB, AcC--—---lAmerican plum, {Rocky Mountain |Hackberry, Siberian elm------ EE 
Alliance lilac. juniper, Russian-olive, | 
| | Siberian ponderosa pine, 
peashrub, common green ash, 
| chokecherry. honeylocust, | 
eastern redcedar. 
ArB*, Arc®, ArD*:; 
Allíanee--------- American plum, Rocky Mountain Hackberry, Siberian elm------ --- 
| lilac. juniper, Russian-olive, 
Siberian ponderosa pine, 
peashrub, common | green ash, l 
chokecherry， honeylocust, | 
| | eastern ia | 
Rosebud----------|1sStberian peashrub, [Eastern redcedar, |Honeylocust, | -—- ) --- 
| skunkbush sumac, Rocky Mountain Siberian elm, i 
| Tatarian juniper, | ponderosa pine. | | 
| noneysuckle, | hackberry, l | | 
| Peking | Russian-olive, | | 
| cotoneaster. green ashe | | | 
Ba. l | 1 1 
Bankard | | | | 
BbB--------- --2----|Lilac, Siberian |Eastern redcedar, |Ponderosa pine, |Siberian elm------l -= 
Bankard | peashrub, Roeky Mountain | honeylocust, | 
| American plum, | Juniper, Russian-| green ash, 
| skunkbush sumac, | olive. | hackberry， | | 
Br, BrB, BrO------|Lilac, American Rocky Mountain |Hackberry, Siberian elm------ l - 
Bridget plum. juniper, common ponderosa pine, 
H 1 ehokecherry, | Russian-olive, l 
Siberian green ash, 
peashrub. honeylocust, 
eastern redcedar. 
BuB*, BuC*: | 
Busher- |Lilac, American {Eastern redcedar, |Ponderosa pine, Siberian elm------ EE 
plum, Siberian | Rocky Mountaln green ash, 
peashrub, juniper, Russian- honeylocust, 
| skunkbush sumac. | olive. | nackberry. i | 
| 1 
Jayem- American plum, [Rocky Mountain Green ash, Siberian elm------| -—- 
Tatarian | juníper, ponderosa pine, 1 
honeysuckle, { eastern | honeylocust. 1 
lílac. redcedar, 
| Siberian | 
上 peashrub, | | | 
! g Russian-olive, 
| common 
i | chokecherry. | t | 
Putz: l I | 
Busher----------- 1 一 -一 [Eastern redcedar, |Ponderosa pine---- — 1 deis 
| Rocky Mountain l 
1 | juniper, Austrian| l 
| | pine, jack pine. | | 


See footnote at end of table. 


170 Soil Survey 


TABLE 9.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


Trees having predicted 20-year average hei hts, 1n feet, of-- 
i Lager c ^p 


I 
Soil name and | 
map symbol l <8 8-15 | 16-25 | 26-35 | >35 
T f 
| i | l 
BuD®: i 1 | l 
Jayen------------| --- Eastern redeedar, |Ponderosa pine----l === l -- 
l Rocky Mountain | | 
] Juniper, | l 
| Austrian pine, [ | l 
| Jack pine. | 
BVC# 1 | 
Busher----------- {Lilac, American Eastern redcedar, |Ponderosa pine, [Siberian elm------ | -== 
plum, Siberian | Rocky Mountain | green ash, i 
peashrub, | juniper, Russian-| honeylocust, l 
| skunkbush sumac. | olive. hackberry. | 
Tassel. | | 1 
I 1 ! 
BvF*: | | | 
Busher. | | | | 
Tassel. l 
CaF. | 
Canyon I | 
CbB---------------|American plum-----|Ta&tarian Eastern redcedar, |Siberian elm, Eastern 
Craft ! honeysuckle, ponderosa pine, honeyiocust. cottonwood. 
! | lilac. Rusaian-olive, 
I hackberry, green | I 
1 j ash, Rocky l 
| | Mountain juniper. | 
Oe, CeB, CeC, CeD-|Lílac, American Rocky Mountain {Ponderosa pine, ¡Siberian eln------| — 
Creighton | plum, skunkbush juniper, Russtan-| green ash, l 
sumac. olive, hackberry,| eastern redcedar, | 
Siberian honeylocust. | 
peashrub. | l l 
l 
CnD*: l { 
Creighton-------- ILilac, American Rocky Mountain Ponderosa pine, ISiberian elm------ l 一 -~ 
plum, skunkbush Juniper, Russian-| green ash, l l 
| sumac. olive, hackberry,| eastern redcedar, | | 
{ | Siberian | honeylocust. l 
peashrub. | 
Norrest----.---.- {Skunkbush sumac,  |Rocky Mountain lHoneylocust, green|Siberian elm------ EE 
lilac. Juniper, Russian-| ash. | 
| olive, | 1 
Siberian l 
| peashrub, eastern 
| redcedar, i 
l | Tatarian | 
| honeysuckle, | 
ponderosa pine, | l 
l | hackberry. | 
l 
Copa: | l l l 
Creighton. | l | | 
Norrest. ! H | I 
i 
DaB--------------- {Common Rocky Mountain Ponderosa pine, Siberian elm------ | Gizia 
Dailey | chokecherry, | Juniper, Siberian| green ash, | l 
| American plum, peashrub, honeylocust. i 
| lilac, Tatarian Russian-olive, l l 
| honeysuckle. | eastern ES EH | | 
1 


See footnote at end of table. 
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TABLE 9.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 
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Soil name and 


Trees having predicted 20-year average heights, in feet, of-- 
I 


peashrub. 


eastern redcedar, 
common 
ehokecherry. 


l 
| olive, hackberry,! green ash. 
! 
l 


map symbol i <8 | 8-15 16-25 26-35 235 
1 | I 
DaD---------.------ | o Eastern redcedar, |Ponderosa pine---- --- d 
Dailey | Rocky Mountain 
1 | juniper, Austrian 
| pine, jack pine. 
{ 
DnrB-----------—--—— American plum, [Siberian peashrub,|Ponderosa pine, Siberian elm------ e 
Duroc | lilac, skunkbush hackberry, Rocky | eastern redcedar, 
| sumac. Mountain juniper,| green ash, 
| | Russian-olive. { honeylocust. 
Dc Lilac, American | --- |Rocky Mountain Siberian elm------ -—- 
Duroc ] plum, Amur | juniper, eastern 
| honeysuckle. redeedar, | 
1 l ponderosa pine, 
honeylocust, | l 
1 | | hackberry, green | 
1 i ash, Russian- | 
| olive. l | 
1 
Go American plum, Siberian peashrub,|Ponderosa pine, Siberian elm------ | 一 一 一 
Goshen 111ac, skunkbush hackberry, Rocky eastern redcedar, i 
sumac. Mountain juniper,| green ash, honey-l | 
| | Russian-olive. | locust. 
Hm, HmB, HmC------lAmerican plum, {Rocky Mountain Eastern redcedar, |Siberian elm------ | --- 
Hemingford j lilac, skunkbush | juniper, Russian-| ponderosa pine, l 
] sumac. olive, hackberry,| green ash, | l 
| | Siberian | honeylocust. | 1 
| peashrub. | 1 
Ho. 1 | l l 
Horfland | | 
{ ! 1 | 
ImG*: 1 ! 1 | 
Imlay. | 1 
l 
Rock outcrop. | | | | 
IpB--------------- Lilac, silver Eastern redcedar, |Siberian elm--~---| 一 一 一 -—- 
Ipage | buffaloberry, Russian-olive, l 
Tatarian | ponderosa pine, | | 
| honeysuckle, green ash, Rocky | | 
Siberian | Mountain juniper. | | 
peashrub. | | | 
JaB， | 1 1 
Janise l 1 | | l 
1 
JoB--------------- JEastern redcedar, |Ponderosa pine, 1 ~-- --- 1 =—- 
Janise | Rocky Mountain Russian-olive, | l | 
| juniper, lilac, | Siberian elm, I l 1 
| silver | green ash. | l 
| buffaloberry, l I l l 
| Siberian | 
| peashrub, l | 
| Tatarian j l 1 
| honeysuckle. | | | 
Jn, Jo. 1 1 I l 
Janise | 1 i | | 
JsB------~-------- \Lilac, American Rocky Mountain [Ponderosa pine, |Siberian elm------| ER 
Jayem plum, Siberian Juniper, Russian-| honeylocust, | ! 
l 
1 
| 
l 


See footnote 


| 
t 
! 
1 
| 
| 


at end of table. 
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TARLE 9.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


Trees having predicted 20-year average heights, in feet, of-- 


Soil name and 
map symbol i «8 8-15 16-25 26-35 >35 
1 | 1 
1 
JxB, JyR, JyC-- American plum, Rocky Mountain Green ash, Siberian elm------ = = 一 
Jayem Tatarian juniper, ponderosa pine, 
honeysuckle, | eastern honeylocust. 
lilac. redcedar, 
! Siberian l 
peashrub, 
| Russian-olive, 
! | common | 
chokecherry. | 
! | 
Ke, KeB, KeC------ Common Hackberry, Ponderosa pine, [Siberian elm------ ege 
Keith { chokecherry, Russian olive, honeylocust, 
American plum, green ash, Rocky eastern redcedar. 
lilac. Mountain juniper, | 
| Siberian | | { 
peashrub. { | 
! I [ 
Le. l 
Lamo Variant | | | 
Ln*: l l { 
Las Animas-- Lilac, American [Rocky Mountain Eastern redcedar, {Golden willow, Eastern 
plum, Juniper, Tatarian| green ash, Siberian elm. cottonwood. 
| honeysuckle. | ponderosa pine, | 
hackberry, 
| | noneylocust. | | 
l 
Liseo. l 
I | | 
Lo, Lp. 
Lisco l | | 
Mans, Mots: 
Manter----------- Common [Rocky Mountain Eastern redcedar, [Siberian elm-----. - Bate, 
chokecherry, juniper, Russian ponderosa pine, | 
| lilac, Amur mulberry. hackberry, green | 
| honeysuckle, ash, honeylocust.l 
| American plum. | 
Satanta---------- Lilac, common Russian mulberry, {Ponderosa pine, Siberian elm------ one 
chokecherry, Amur| Rocky Mountain eastern redcedar, 
honeysuckle, | juniper, green ash, 
American plum. hackberry, | 
| l honeylocust. | 
Mc. I | 
Marlake 1 I | 
l l 
Md---------------- American plum, Tatarian Eastern redcedar, |Honeylocust, |Eastern 
McCook | lilac. honeysuckle. | ponderosa pine, Siberian elm. cottonwood. 
l Russian-olive, i 
| | hackberry, green | l 
| ash, Rocky 
| Mountain juniper. 
i 
NoD--------------- [Skunkbush sumac, [Rocky Mountain Honeylocust, green|Siberian elm. a 
Norrest lilac. | juniper, Russian-] ash. 
! | olive, Siberian l 
! peashrub, eastern 
| redcedar, ] | 
Tatarian honey- | 
suckle, | 
ponderosa pine, 1 
| hackberry. | | 
NoF. l i 
Norrest | | E 


See footnote at end of table. 
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TABLE 9.4-WINDBREAKS' AND ENVIRONMENTAL PLANTINGS--Continued 


T Trees having predicted 20-year average heights, in feet, ot 
Soil name and | T 
map symbol <8 6-15 16-25 26-35 >35 
d | 
d | E | 
NpP*: ! | | | 
Norrest. 
! 1 ] 
Canyon. 


Canyon. 


Richfield 


Rka*: 
Rock outcrop. 


Tassel. 


Canyon. 


ReF*: 
Rosebud. 


Canyon. 


SbB*: 


Lilac, American 
| plum, common 
ehokecherry. 


{Skunkbush sumac, 
Siberian 
peashrub, lilac, 
} Peking 
cotoneastera 


| skunkbush sumac, 
1 Tatarían 

| honeysuckle, 

| Peking 
cotoneaster. 


Amur honeysuckle, 
American plum, 
common 
chokecherry, 
lilac. 


Lilac, American 
plum, Siberian 
peashrub, 
skunkbush sumac, 


See footnote at end of table. 


l 
! 
! 
1 


Green ash, 

Rocky Mountain 
juniper, common 
chokecherry, 
Siberian 
peashrub, 
American plum, 
hackberry, 


Hackberry, 
Russian-olive, 
green ash, 

Rocky Mountain 
Juniper, Siberian 
peashrub. 


Eastern redcedar, 
Rocky Mountain 
juniper, Russian- 
olive, hackberry, 
green ash. 


Siberian peashrub,!Eastern redcedar, 


Rocky Mountain 
juniper, 
hackberry, 
Russian-olive, 
green ash. 


Russian mulberry, 
Rocky Mountain 
juniper. 


Eastern redcedar, 
Rocky Mountain 
juniper, Russian- 
olive. 


Siberian elm, 
ponderosa pine, 
Russian-olive, 
eastern redcedar, 
honeylocust» 


I 
| 
[Honeylocust, 

| ponderosa pine, 

| eastern redcedar. 


| 
| 
1 


Ponderosa pine, 
| Siberian elm, 
| honeylocust. 


i 
! 
{Honeylocust, 


| Siberian eim, 
ponderosa pine. 


Eastern redcedar, 
ponderosa pine, 
hackberry, green 
ash, honeylocust. 


Ponderosa pine, 
green ash, 
honeylocust, 
hackberry. 


¡Siberian elm------ 


1 
[Siberian elm------ 


| 
{Siberian elm------ 
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TABLE 9.--WINDBREAKS AND ENVIRONMENTAL PLANTINOS--Continued 


Trees having predicted 20-year average heights, in feet, of- 一 
| 


Soil name and 


| juniper, Austrian| 
] pine, jack pine. ¡ 


1 
map symbol | <8 | 8-15 | 16-25 | 26-35 
i 
I 1 I 
SbD*: | | 
Sarben----------- lAmur honeysuckle, |Rocky Mountain Ponderosa pine, [Siberian elm 
] American plum, | juniper, Russian | eastern redcedar, | 
| common choke- mulberry. hackberry, green 
| cherry, lilac. | | ash, honeylocust. 
I ! l 
Busher----------- [Lilec, American [Eastern redcedar, |Ponderosa pine, I31berian elm------ 一 -一 
| plum, Siberian | Rocky Mountain green ash, I 
| peashrub, skunk- | juniper, Russian-| honeylocust, 
| bush sumac. | olive. | hackberry. t 
| 
StB, StC, StD----- |Lilac, common [Russian mulberry, |Ponderosa pine, Siberian elm-- — 
Satanta | chokecherry, Amur| Rocky Mountain eastern redcedar, l 
| honeysuckle, | juniper. | green ash, 
| American plum. | hackberry, 
| | | honeylocust. | i 
Su. l 1 
Seott Variant 1 
| 
TaF. l | 
Tassel 1 | 
VaD, VaE, VdB { 
VaD, VdE- --- Eastern redcedar, [Ponderosa pine----! --- I --- 
Valent Rocky Mountain I 
1 
l 


l 

H 

{ 

VnD, VnE- --- [Eastern redcedar, |Ponderosa pine----| 
Valentine | Austrian pine, ! | l 
Rocky Mountain 
I Juniper, jack 1 l 


peashrub, Rocky | 
i | Mountain juniper. 
I 


* See description of the map unit for eomposition and behavior eharacteristics of the map unit. 


| pine. I l | 
! 

VnF. H I i 
Valentine ! | l I | 
I 1 l 
VEB, VtO---------- [Skunkbush sumac,  |Russisn-olive, |Ponderos& pine, [Siberian elm------ | --- 

Vetal | lilac, Tatarian | eastern redcedar, | hackberry, green | 
| honeysuckle. Siberian ash, honeylocust. | 

l 

I 

l 
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TABLE 10.+-RECREATIONAL DEVELOPMENT 


[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 


"slight," "moderate," and "severe." Absence of an entry indicates that the soil was not rated] 
Soil name and Camp areas | Picnic areas | Playgrounds | Paths and trails | Golf fairways 
map symbol I 1 
| | 
f l] T 
i l 
Ac-- Moderate: |Moderate: Moderate: | Moderate: | S1ight. 
Alliance dusty. | dusty. | dusty. | dusty. l 
i | 
ACB, AcQ-------------- Moderate: Moderate: |Moderate: |Moderate: Slight. 
Alliance dusty. dusty. | slope, | dusty. l 
I 1 | dusty. | | 
ArB®, ArC*: i | 
Alliano re mememe mMm Moderate: Moderate: |Moderate: |Moderate: Slight. 
| dusty. dusty. slope, | dusty. 
| | dusty. | I 
l 
Rosebud-------------- |Moderate: IModerate: | Moderate: | Moderate: Moderate: 
dusty. | dusty. | slope, dusty. thin layer. 
depth to rock. | 
l 
ArD*: 
Alliance------------- Moderate: [Moderate: |Severe: Moderate: Moderate: 
| slope, slope, slope. dusty. slope. 
dusty» | dusty. l 
Rosebud-------------- Moderate: {Moderate: ISevere: Moderate: Moderate: 
| slope, | slope, slope. dusty. slope, 
| dusty. | dusty. | thin layer. 
Ba- -|Severe: Severe: !Severe: Severe: Moderate: 
Bankard | flooding, | too sandy. | too sandy. too sandy. droughty, 
| too sandy. | | flooding. 
BbB------------------- Severe: |Moderate: Moderate: Moderate: Moderate: 
Bankard | flooding. | dusty. | flooding. dusty. droughty, 
flooding. 
[ 
Br-------------------- Severe: |Moderate: Moderate: Moderate: Slight. 
Bridget flooding. | dusty. dusty. dusty. 
BrB, BrQ-------------- (Moderate: {Maderate: Moderate: Moderate: Slight. 
Bridget dusty. | dusty. slope, dusty. 
| dusty. 
BUB 
DBusher--------------- Slight- Blight---------- | S1ight------------ Slight. 
l 
Slight---------- Slight---------- I31ight- Slight. 
| | | 
Slight Moderate: |S11ght------------ IS1i1ght. 
l 1 slope. 
i 
Slight---------- Moderate: |S1ight------------ Slight. 
slope. | 
l 上 
Slight---------- Severe: Siight- Slight. 
| slope. l ! 
EN Severe: [Slight------------ Slight. 
slope. | i 


See footnote at end of table. 
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TABLE 10.--RECREATIONAL DEVELOPMENT--Contínued 


] 
Soil name and ! Camp areas | Picnic areas Playgrounds Paths and traila | Golf fairways 
map symbol | | t | l 
| | | 
l 
ByC*: l 
Busher--------------- [S1ight--------.- |S1ight---------- Moderate: Slight------------ Slight. 
! slope. 
H | l 
Tassel---------.-----|Severe: Severe: ISevere: IS811ght------------ Severe: 
depth to rock. | depth to rock. depth to rock. thin layer. 
i 1 
Bvr*: 
Busher--------------— Severe: {Severe; Severe: Moderate: Severe: 
slope. slope. slope. Slope. slope. 
l I l 
Tassel--------------- Severe: Severe: |Severe: Moderate: Severe: 
slope, slope, | slope, | slope. slope, 
depth to rock. | depth to rock. | depth to rock. | thin layer. 
i | 
Severe: Severe: lSevere: Moderate: }Severe: 
Canyon slope, ! slope, deptn to rock, | slope, | slope, 
| depth to rock. depth to rock. slope. duaty. thin layer, 
i l 
O Severe: Slight-- --|Moderate: |S11ght------.----- Moderate: 
Craft flooding. flooding. flooding. 
| | [ 
O a a mmm -~|Moderate: Moderate: Moderate: [Severe: Slight. 
Creighton dusty. | dusty. | dusty. | erodes easily. 
CeB, CeC- --------|Moderate: Moderate: IModerate: lSevere: Slignt. 
Creighton gusty. dusty. slope, | erodes easily. 
{ dusty. | 
| 
CeD---~~------.~------ (Moderate: Moderate: Severe: Severe: IModerate: 
Creighton ! slope, slope, | slope. | erodes easily. | slope, 
| dusty. dusty. 
I 
CnD*: I l 
Creighton------------ IModerate: Moderate: Severe: ISevere: | Moderate: 
| slope, slope, | slope. | erodes easily. | slope. 
dusty. dusty. l | 
l 
Norrest-------------- Moderate: Moderate: Severe: Severe: Moderate: 
Slope, slope, slope. erodes easily. | thin layer. 
| dusty. dusty. | 
OnP: l l 
Oreighton-------.---- | Severe: Severe: | Severe: |Severe: Severe: 
| slope. slope. slope. | erodes easily. slope. 
| | | 
Norrest-------------- ISevere: ISevere: Severe: |Severe: Severe: 
| slope. | slope. Slope, | erodes easily. slope. 
i 
Slight---------- Slight-------—-.---- Severe: 
droughty. 
{Slight Severe: Slight------------ Severe: 
Dailey I | slope. droughty. 
1 
Moderate: Severe: Slight. 
slope. erodes easily. 
1 l 
Du-------------.------ (Severe: |Slight--~----~-- Moderate: Slight-- -~|Moderate; 
Duroc | flooding. flooding. flooding. 
! I 
O Severe: Slight---------- Slight---------- Slight-------—----- Slight. 
Goshen flooding. 
! ! l 
Hm-------------------- Moderate: | Moderate: ]Moderate: Moderate: Slight. 
Hemingford dusty. | dusty. dusty. | dusty. | 
I l 


See footnote at end of table. 
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TABLE 10.--RECREATIONAL DEVELOPMENT--Continued 


177 


I T 
S011 name and { Camp areas Picnic areas Playgrounds | Paths and trails Golf fairways 
map symbol [ l | i 
| | ] | L- 
[ m | | l 
HmB, HmO--------------|Moderate: |Moderate: | Moderate: (Moderate [Slight. 
Hemingford dusty. | dusty. slope, | dusty. 
1 | dusty. | 1 
Ho------2-------------- ISevere: | Severe: Severe: | Severe: Severe; 
Hoffland ] ponáing. | ponding. ponding. | ponding | ponding. 
1 1 
Ings: | 1 | ! 
Imlay- Severe: Severe: |Severe: Severe: Severe; 
| slope, slope, | slope, slope. slope, 
depth to rock. depth to rock. depth to rock. thin layer. 
l i 
Rock outerop. | l 
| 
IpB----------------7--- Severe: |Siight-- E Slight------------ Moderate: 
Ipage | flooding. droughty. 
JaB------------------- Severe: |Severe: |Severe: 1S1ight------------ Severe: 
Janise | flooding, | excess sodium. excess Sodium. excess sodium. 
| excess sodium. 
| 1 
JoB-------2-2--- ---—---- Severe: Slight----------|S1ight---------- Slight---- Slight. 
Janise flooding. 
! 
Jn, Jo---------------- |Severe: Severe: Severe: Moderate: Severe: 
Janise flooding, excess sodium. excess sodium. | dusty. excess sodium. 
| excess sodium. 
1 \ 
JsB---------------— Slight- Slight----------|S1ight---------- Slight------------ |Slight. 
Jayem | 
i 
Slight----------|S11ght----------|Slight---------- | S1ight------------|Slight. 
| l 
Slight------ 2---|811ght----------|Moderate: Slight------------|Slight. 
! | slope. l 
| 
Moderate: Moderate: |Moderate: |Moderate: (Slight. 
dusty. | dusty. | dusty. dusty. | 
1 | 
KeB, Kolon IModerate: Moderate: Moderate: | Moderate: {Slight. 
Keith | dusty. dusty» slope, dusty. 
dusty. | 
DA o Severe: Severe: |3evere: Severe: Severe; 
Lamo Variant | ponding. | ponding. | ponding. ponding. | ponding. 
| 
Top: ! 1 l 
Las Animas--- Severe: |Moderate: Moderate: Moderate: |Moderate: 
| flooding. | wetness. wetness, | wetness. wetness, 
l flooding. | flooding. 
I 
Severe: Severe; Severe: |Moderate: Severe: 
flooding, | excess sodium. | excess sodium. wetness. excess sodium. 
excess sodium. 1 l 
DO beddedegegelegl Severe: Severe: |Severe: Moderate: Severe: 
Lisco flooding, | excess sodium. excess sodium, wetness. excess sodium. 
exeess sodium. 1 
1 
Lp-------------------- Severe: | Severe: Severe: Severe: Severe: 
Lisco | flooding, | ponding, ponding, ponding. excess sodiun, 
ponding, | excess sodium. | excess sodium. ponding. 
excess sodium. 


end 


See footnote at 


of table. 
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TABLE 10.--RECREATIONAL DEVELOPMENT--Continued 


T T 
Soil name and | Camp areas | Picnic areas Playgrounds Paths and trails Golf fairways 
map symbol 1 | { | 
| 
| | | 
MaB*: l | 
Manter--------------- S1ight---------- ek ---------- Slight-------.-- Slight----.------- Slight. 
l l 
Satanta-------------- Slight. Slight- Slight. 
MaC*; l I | | 
Mante Po amm Moderate: Slight------------ Slight. 
l l slope. | 
i 
Satanta Moderate: Slight------------ [Slight. 
| | slope. I | 
Me--------------------— Severe: Severe: |Severe: |Severe: |Severe: 
Marlake ponding. ponding. | ponding. ponding. | ponding. 
| ! 
Nà- Severe: l81ight---------- |Moderate: Slight------------ (Moderate: 
MeCook | flooding. | flooding. | | flooding. 
I 
NoD------------------- Moderate: Moderate: ISevere; {Severe: IModerate: 
Norrest slope, slope, | slope. | erodes easily. slope, 
| dusty. dusty. [ i | thin layer. 
l 1 
! I | ! 
NoP---~--------~+----~--- Severe: Severe: Severe: |Severe: Severe: 
Norrest | slope. slope. { slope. | erodes easily. | slope. 
NpF*: ! l | l 
Norrest--------------lSevere: Severe: |Severe: ISevere: [Severe: 
Slope. | slope. slope. erodes easily. | slope. 
Canyon--------------- | Severe: | Severe; Severe: Moderate: |Severe: 
slope, | slope, depth to rock, slope, slope, 
| depth to rock. | depth to rock. slope. | dusty. thin layer. 
| I 
-------|Moderate: Moderate: |Severe: Moderate: Slight. 
| dusty. | dusty. slope. | dusty. 
Canyon--------------- Severe: (Severe: Severe: Moderate: Severe: 
| depth to rock. | depth to rock. depth to rock, dusty. thin layer 
| slope. 
Otr*: j l 
Oglala---------------|Severe: I Severe: Severe: Moderate: | Severe: 
Slope. | slope. | slope. slope, Slope. 
I dusty. 
I 
Canyon--------------- Severe: ISevere: Severe: [Moderate: | Severe; 
| slope, | slope, | depth to rock, | slope, | siope, 
| depth to rock. | depth to rock. | slope. | dusty. | thin layer. 
l 1 | 
Rh----------.22--22----- Moderate: | Moderate: (Moderate: [Moderate; {Slight. 
Richfield | dusty. | dusty. | dusty. | dusty. i 
RKG#: l | ! I 
Rock outerop. | | i 
1 
Tassel---------------|Severe: Severe: ISevere: |Severe: [Severe: 
slope, | slope, slope, | slope. | slope, 
| depth to rock. | depth to rock. depth to rock. thin layer. 
1 l ! 
Ro-------------------- IModerate: [Moderate: [511ght---------- |Moderate: iModerate: 
Rosebud | dusty. | dusty. dusty. thin layer. 
! I 


See footnote at end of table. 
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TABLE 10.--RECREATIONAL DEVELOPMENT--Continued 


T 
Soil name and l Camp areas Picnic areas | Playgrounds | Paths and trails Golf fairways 
map symbol [ 1 1 
| ! | l 
| | T 1 1 
-|Moderate: Moderate: |Moderate: |Moderate: Moderate: 
Rosebud dusty. | dusty. slope, dusty. thin layer. 
1 | depth to rock. | i 
l 
RsD*: 1 
Rosebud. —|Moderate: [Moderate: Severe: Moderate: IModerate: 
] dusty. dusty. | slope. dusty. thin layer. 
1 1 1 
Canyon--------------- |3evere: |Severe: Severe: Moderate: | Severe: 
depth to rock. | depth to rock. | depth to rock, dusty. ] thin layer. 
l slope. 
l 
RsF*: 1 1 t 1 
Rosebud-------------- | Severe: ĮSevere: Severe: Moderate: Severe: 
| slope. | slope. { slope. slope, | slope. 
dusty. 
| | 
Canyon--------------- Severe: Severe: Severe: Moderate: Severe: 
! slope, slope, depth to rock, slope, | slope, 
depth to rock. depth to rock. slope. dusty. thin layer. 
! 
SbB*: 
Sarben--------------- Slight---------~ | Slight---------— Slight-- --[|Slight------------ Slight. 
Busher--------------- ]siight---------- Slight----------|Slight-----------— Slight. 
| i | 
SbD*: 
S&rben--------------- IS11ght---------- Severe: |S1ight------------ Slight. 
slope. 
1 i 
Busher--------------- Slight---------- Slight---------- Severe: |S11ght------------|Slight. 
slope. i 
t 
SB Slight---------- Slight---------- Slight Slight Slight. 
Satanta 
1 
Sto-- Slight- S11ght---------- Moderate: |81ight------------ (Slight. 
Satanta slope. 
t 
StD------------------- Siiíght---------- Slight---------- Severe: Slight------------ (Slight. 
Satanta | slope. 1 
I 1 i i 
Su----------2----------— Severe: Severe: [Severe: Severe: |Severe: 
Scott Variant ponding, | ponding, | ponding, ponding, ponding. 
peres slowly. peres slowly. | peres slowly. | erodes easily. | 
1 
TaF-- Severe: Severe: |Severe: |Moderate: Severe: 
Tassel slope, | slope, | slope, | slope. slope, 
depth to rock. | depth to rock. | depth to rock. 1 | thin layer. 
l 1 
VaD------------------- Severe: |Severe: Severe: Severe: Moderate: 
Valent too sandy. | too sandy. slope, too sandy. droughty. 
| | too sandy. | 
1 
VaE------------------- Severe: {Severe: 18evere: Severe: Moderate: 
Valent too sandy. | too sandy. Blope, too sandy. droughty, 
| too sandy. slope. 
VdB------------------- Siight---------- Slight---- --|Slight -----|Slight------------ {Moderate: 
« Valent l i droughty. 
VaD- Slight---------- |Severe: Slight------~--~-- | Moderate: 
Valent I slope. | | droughty. 
| 1 l 
VdE-----------—-------- |Moderate: |Moderate: Severe: {Slight— Moderate: 
Valent | slope. | slope. | slope. droughty, 
| slope. 


| 
! | 1 上 | 


See footnote at end of table. 
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TABLE 10.--RECREATIONAL DEVELOPMENT--Continued 
T T 
Soil name aná H Camp areas | Pienice areas Playgrounds | Paths and trails Golf fairways 
map symbol 1 i 
| 
T T 
MAD o Ma Severe: Severe: !Severe: Severe: Moderate: 
Valentine too sandy, too sandy. slope, too sandy. droughty. 
| | too sandy. 
VnE------------------- Severe: |Severe: Severe: Severe: Moderate: 
Valentine too sandy. | too sandy. slope, too sandy. droughty, 
| too sandy. | slope. 
l 
OP e co Severe: |Severe: Severe: Severe: Severe: 
Valentine slope, | slope, slope, too sandy. slope. 
too sandy. ! too sandy. | too sandy. 
l i 
Slight [Slight-~. -Stat 
l 
VtC-~---~--~-~-~~----- Slight---------- Slight---------- Moderate: Slight------------ Slight. 
Vetal slope. 1 | 
i | 


* See description of the map unit for composition and behavior characteristics of 


the map unit. 


Box Butte County, Nebraska 


Soll name and 
map symbol 


Ac, AcB, AcC------- 
Alliance 


ArB*: 
Alliance-------—--- 


Rosebunde---------- 


Arct; 
Alliance-- 


Rosebud----------- 


ArD*: 
Alliance---------- 


Rosebud----------- 


BvC#: 
Busher------------ 


Tassel------------ 


ByF*: 


TABLE 11.4-WILDLIPE HABITAT 


[See text for definitions of "good," "fair," "poor," and "very poor." 
soil was not rated] 
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Absence of an entry indicates that the 


Potential as habitat for-- 


Potential for habitat elements 
Brain | TWild CE RE EVE A ee 
and Grasses|herba-|Harád- |Conif-lShrubs|Wetland|Shallow| land 
seed and ceous! wood | erous {plants | water | wild- 
crops |legumes|plants|trees [plants | areas life 
| , l 1 
Good [Good Good |Good |Good |Fair [Very Poor Good 
| poor. 
l H Í 
i 1 
Good [Good Good Good |Good |Fair {Very Poor Good 
| I | poor. | 
Good Good Fair Good Good [Fair [Very Very Fair 
l | | poor. | poor. 
l 
l | i l 1 
Good Good |Good [Good |Fair {Very Poor Good 
1 1 | poor. | 
1 i i l i 
Fair Good {Fair Good [Good [Fair |Very \Very Fair 
[ ! | poor. poor. 
l 1 l 
I l i I | 
Fair  |Good Good |Good [Good |Poor |Very [Very |Good 
! | ! | | poor. | poor. 
Fair {Good Pain Good {Good Fair |Very lVery Pair 
! 1 | poor. | poor. | 
H 1 
Poor Poor | Fair Poor [Fair Poor [Very lVery Poor 
| poor. poor. 
1 1 l 
Fair |Fair Fair |Fair |Fair {Fair |Very [Poor Fair 
l | poor. 
Good !Good Good Good [Good Good |Very [Very Good 
| | i | poor. | poor. l 
Fair [Good Good |Good [Good |Good [Very [Very ¡Good 
l { poor. | poor. 
1 l l 
1 ! I l 
Fair {Good Good [Pair [Poor |Good  |Very Very [Good 
| poor. poor. | 
I | l i 
Fair |Fair [Fair [Good [Good  |Fair Poor ¡Very lFair 
j | l I poor. 
l 
1 
Fair Good [Good Fair Poor (Good Very Very [Good 
I | | poor. | poor. 
Poor |Poor [Poor Fair |fair Poor Very Very Poor 
poor. | poor. 
l 1 l 
i l 
Poor |Fair {Fair |Poor {Poor [Fair |Very Very Fair 
poor. | poor. | 
l 1 | 
Poor Poor [Poor Fair Fair Poor Very {Very [Poor 
l | poor, | poor. 
d 1 1 
Poor |Poor IFair {Poor |Poor [Poor |Very Very Poor 
i poor. poor. 
1 1 | 
Good Good [Good Good [Good Fair Poor Very {Good 
| poor. 
! | i 


See footnote at end of table. 


| land 
| wild- 
| iife 


| 
Good 


i 
¡Good 


l 
Good 


per 


{Poor 


{ 
lGood 
1 


Open- T Wood- T 


[Wetland 
| wild- 
| lire 


{Poor 


¡Poor 


| 
Very 
{ poor. 


Poor 


i 
Very 
poor. 


Very 
poor. 


Very 

| poor. 

l 

[Very 
poor. 

I 

[Very 

| poor. 


Range- 
land 
| wild. 
life 


| 
Good. 


i 
[Good. 


Fair. 


Good. 


| 
| Fair. 


l 
1Good. 


Fair. 


l 
i 
1 
l 
l 
l 
| 
lFair. 
i 

l 

|Good. 
i 


IGood. 


IGood, 


i 
|Fair. 
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TABLE 11.--WILDLIFE HABITAT--Continued 


T Potential for habitat elements Potential as habitat for-- 
Soil name and \Grain “Twila | T T T T Open- T Wood- [ | Range- 
map symbol | and |Grasses|herba-|Hard- |Conif-|SnrubsiWetiand|Snallow! land | land |Wetland| land 

|seed and ceous| wood | erous] piants | water | wild- | wild- | wild- | wild- 


crops |legumes|plants|trees |plants | areas life | life | life life 
1 ! | 
Oe, CeB, Cel, CeD--|Fair (pair Fair |Good Good |Fair ¡Poor Very. Falr [Good Very | Fair. 


1 
1 
l 
Creighton I poor. | poor. 
1 H l 1 | 1 
CnD*; | | 1 
Creighton--------- [Fair Fair Pair Good Good Fair Poor Very | Pair (Good [Very | Fair. 
| 1 | poor. | | poor. | 
1 ! | 
Norrest----------- |?oor Good lücod  ]Fair [Fair |Fair [Very Very Poor Fair [Very ¡Good. 
| 1 | 1 poor. | poor. | | | poor. | 
Cas: ! i l 1 i 
Creighton--------- |?oor Fair Fair [Good Good Fair |Very Very Fair [Good [Very (pair, 
| | poor. | poor, | l | poor. 
Norrest-----—----- [Very |Very Good |Fair [Fale (pair |Very Very Fair |Fair [Very ]Good. 
poor. | | poor. poor. | | poor. 
Fair Fair ¡Fair [Fair [Fair |Very Very Fair Fair Very Fair. 
1 poor. | poor. l | poor. | 
Fair Fair {Good Good Fair Poor Very Fair Good [Very Fair. 
| poor. | poor. 
1 i 
Good Good {Good Good Good Poor Very Good ]Good Yery Good. 
poor. l | poor. | 
Good [Good Good Good {Good Poor Very Good {Good [Very Good. 
poor. | poor. 
I 
[Good Good Good Good ¡Good Poor Very Good Good Very Good. 
| | poor。 l | poor. 
Good Good Good Good Good Poor Very Good [Good Very Good. 
Hemingford 1 1 poor, | poor. 
Ho- | Poor [Fair Poor Poor Fair ¡Good Good Poor Poor ]Good Fair. 
Hoffland ! poor. | i 1 
! l 
ImG*: I ! 1 
Imlay------------- {Very [Very Fair Poor Poor Poor [Very [Very Very Poor Very Falr. 
| poor.| poor. poor. | poor. | poor. | poor. 
| 1 1 i 
Rock outerop. ! d 
I l 1 
IpB---------------- [Poor |Poor Fair Fair Fair Fair Poor Poor Poor Pair Poor Fair. 
Ipage | l | 1 
TAB {Poor {Poor [Poor [Poor |Poor {Poor |Poor Fair Poor Poor Poor Poor. 
Janise ! | l 
1 1 | 
JeB---------------- Poor [Poor Very Fair Fair (pair Poor Poor Poor Poor |Poor Poor. 
Janise | | poor. i 
i 上 
Jn----------------- Poor Poor [Very lVery [Very Very Very [Pair Poor Very Poor |Very 
Janise poor.| poor.| poor. poor. | poor. poor. | poor. 
Jo- Very Poor {Poor |Poor |Poor Poor Poor Poor Poor iPoor. 
Janise | | poor. | 
l j 
JsB---------------- Fair |Fair (Pair [Fair Fair Fair Poor Very Fair Fair Very Fair. 
Jayem | | | 1 i poor. poor. | 
l 
JxB, JyB, Jy€--~--- Fair |Fair Fair Good Good Fair |Poor Very Fair Good [Very Fair. 
Jayem l | I 1 | | | poor. poor. 
Ke, KeB------------ {Good Good [Good Fair Fair [Good |Very Very Good Fair Very Good. 
Keith | 1 | I | | poor. poor. | poor. | 
| 


See footnote at end of table. 


Box Butte County, Nebraska 


TABLE 11.--WILDLIFE HABITAT--Continued 


Potential for habitat elements 
] 


T 
Soil name and Grain T TWiia | 


map symbol | and [Grasses |herba- (Hard. {Conif-| Shrubs 
Iseed and ceous| wood | erous| 
crops I plants [trees Iplants]| | 
| | | 
KeQ---------------- [etr l aood | good [Fair (Fair [Good {Very 
l 1 l | l | | poor. 
I ) 1 { 
[Fair [Fair |Pair {Pair [Good 
Lamo Variant poor. | l 1 | 
l 1 ! l l i I 
Ln*: l 1 1 1 i l 
Las Animas-------- [Fade {Good [Good |Good |Good [Good {Fair 
l 1 i 1 
Lisco------------- Poor |Poor {Very . |Fair |Fair |Fair |Pair 
1 | poor.) i | 
| | | 1 l ! 
Lo----------------- [Poor ¡[Poor [Very [Fair |Pair {Fair |Fair 
Lisco | | | poor. | 
Lp----------------- |Very |Poor [Poor |Poor {Poor Poor [Good 
Lisco poor. | | | 1 
MaB*, Mac*: 1 i l | 
Manter------------ |Fair Good [Fair |Good [Good Fair |Very 
1 1 l poor. 
I l 
Satanta----------- ¡Good [Good IGood [Good [Good |Good |Poor 
| l I 
Ma----------------- lYery {Very {Very ¡Very lVery [Very Good 
Marlake | poor.| poor. | poor, poor.| poor.! poor. 
1 | 1 I l 1 
Ma----------------- Good [Good lüdood Good [Fair |Good |Very 
MeCook 1 I l | | i poor. 
l 1 1 
NoD---------------- {Poor |Good |Good |Fair [Fair {Fair [Very 
Norrest | l | poor. 
1 1 1 
NoF— Very |Very [Good Poor |Poor {Poor [Very 
Norrest 1 poor, | poor. | | | | poor. 
NpF*: 1 1 l 1 
Norrest--------—--- [Very [Very [Good [Poor [Poor |Poor |Very 
| poor.| poor. | | | | poor. 
Canyon------------ Poor [Poor {Fair {Poor |Poor Poor [Very 
l l 3 | poor. 
! 1 1 | i 
OtD*: 1 1 1 1 l 
Dglala-----—------|Fair  |Good [Good |Good [Good [Good |Yery 
1 1 l | poor. 
1 1 l 1 1 
Canyon------------ Poor |Poor {Fair [Poor |Poor Poor |Very 
l L l | | poor. 
I l ! t 
OtF*: | | l t | 
Oglal&------------ 1Very [Very |üood |Poor [Good [Good [Very 
poor. | poor. | | | | poor. 
Poor |Poor {Fair {Poor |Poor [Poor [Very 
! | | | poor. 
1 
Rh~----------------- Good [Good [Pair |Good |Good {Poor {Very 
Richfield | | | | | poor. 
l 
RkG*: | I l 1 
Rock outerop. | | | | | | 
1 
T&ssel---—------—— Very ¡Very [Poor |Fair |Fair {Poor |Very 
poor. | poor, | | | poor. 


See footnote at end of table. 


| areas 


Very 
poor. 


Good 
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Potential as habitat Cor 


Open- | Wood- 


Wetland|Shallow| land | land 
(plants | water | wild- ! wild- 


{life | life 
| 


Good {Fair 
| 
Poor [Fair 
1 
Good [Good 
Poor {Fair 
i 
Poor Fair 
i 
1 
Poor Poor 
1 
Fair [Good 


Good Good 


Very Very 
poor. | poor. 


Good Fair 
i 
Poor Fair 
Very [Poor 
| poor. 
Very |Poor 
poor. 
l 


Poor [Poor 
Very Good 
poor. 

{Poor Poor 


Wetland 
wild- 
life 


Very 
poor. 


i 
Good 


Pair 


Poor 


Range- 
land 

wild- 
life 


Good. 
Fair. 
Good. 
Poor. 
Poor. 


Poors 


Fair. 
Good. 
Very 
poor. 
Good. 
Good. 
[Good. 


1 
| 
(Good. 


Good. 


Poor. 
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TABLE 11.--WILDLIFE HABITAT--Continued 


Potential for habitat elements Potential as habitat fo 
[| (Wile | T1 1 


So11 name and Grain Wild Wood- Range- 
map symbol and |Grasseslherba-|Hard- | Conif-| Shrubs |Wetland | Shallow! | land [Wetland] land 
seed | and | ceous| wood ] erous! plants | water | wild- | wild- | wiid- | wild- 
crops |legumes|plants|trees plants] | areas | life | life | life | iire 
| LOUTUT L1 LE LE oL oT] 
Ro----------------- [Good [Good [Pair {Good |Good [Fair |Very Ivery | Fair [Good [Very (Fair, 
Rosebud | | | | | | poor. poor, | | | poor. | 
l 1 1 
RoR---------~--~-=- {Good Gaod [Fair  |Goog4 {Good [Pair Very lVery [Fair Good lVery [Fair. 
Rosebud l ! l poor. | poor. | l | poor. | 
l I 1 l l | | l | 1 
RsD*: l 1 | l 1 i 1 l | { 
Rosebud----------- Fair [Good [Fair |Good |Good [Fair |Very Very |Fair {Good [Very (pair, 
1 | | 1 I | poor. | poor. | | | poor。 | 
I 
Canyon------------ I Poor [Fair [Poor |Poor |Poor (erg [Very [Poor | Poor [Very |Poor. 
1 | | 1 ] poor. | poor. | | | poor. 
! l I 1 l l ! l 
RsF*: 1 ! I ! l 1 l l 1 
Rosebud----- lFair [Fair [Pair {Good |Fair {Very  lVery  lFair |Fair [Very Fair. 
| l l poor. | poor. | { | poor. | 
| ! 1 l l ! l 1 1 
Canyon------------ |Poor {Fair [Poor |Poor Poor |Very |Very [Poor [Poor |Very [Poor. 
I l | poor. | poor. | t | poor. 
1 I i 1 1 l 1 
SbB*, SbD*: | j ! i l 1 | 1 l 
Sarben------------ [Good [Good Pair |Pair Good [Very ]Very [Good [Pair Very Good. 
| t I | poor. | poor. | | | poor. 
1 1 l 1 l 1 l 1 
Busher------------ [Fair  |Good Good [Fair Poor Good Very lVery {Good | Fair | Very Good. 
| | | | poor. | poor. | | | poor. 
StB, StC----------- {Good |Good Good [Good |Good |Good {Very [Very [Good {Good [Very Good. 
Satanta | | t | poor. | poor. | l | poor. 
l l ! 
StD-- {Good Fair [Good [Good Fair l|Very ]Very |Fair Good {Very Good. 
Satanta 1 | ] 1 H ] ! poor. | poor. | | | poor. 
Su----------------- {Poor {Fair [Pair [Poor {Poor {Poor !@ood [Good lpatr {Poor {Good Poor, 
Scott Variant 1 1 I l | | | | | 
1 l ! 
TaPR------——--------- {Poor |Poor Poor Fair Fair {Poor |Very [Very [Poor Fair (Very Poor. 
Tassel | | 1 | ! | poor. i poor. | | | poor. 
VaD, VaE, VdB, VdD-|Poor {Fair [Pair [Poor [Poor [Poor |Very [Very [Pair Good Very Fair. 
Valent ) | | i | | poor. | poor. | | poor. 
VdE----------~----- | Fair Fair [Poor |Poor |Poor (ierg iVery [Pair Poor Very Fair. 
Valent | | | | poor. | poor. ! | poor. 
I 
VnD, YnE- [Fair Fair Poor |Poor Poor [Very [Very [Pair Paor Very Fair. 
Valentine | | { poor. | poor. | poor. 
1 1 I I 1 
YnF---------------- [Very [Very lFair |Poor [Poor |Poor |Very [Very [Poor Poor Very | Fair. 
Valentine | poor.| poor. | { poor. | poor. | I poor. | 
l 1 1 l l 1 
VtB, VtC----------- Fair (pair Good Good [Good Good [Very [Very {Pair Good Very Good. 
Vetal | | I | | poor. | poor。 | | poor. 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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BUILDING SITE DEVELOPMENT 


[Some terms that describe restrictive soil features are defined in the Glossary. 


"slight," "moderate," and "severe." 


See text for def 
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initions of 


Absence of an entry indicates that the soil was not rated] 


T T 
Soil name and | Shallow l Dwellings | Dwellings | Small | Local roads Lawns &nd 
map symbol | excavations | without l with ] commercial | and streets landscaping 
| | basements | basements | buildings | 
ei a T Mc 
I l 1 
Ac, A¢B---+----~-~- |Severe: IS11ght---------|Slight--------- lSiight--------- |Moderate: |S1ight. 
Alliance | cutbanks 1 l | frost action. | 
l 
ACC= -|Severe: | |Moderate: |Moderate: |S1ight. 
Alliance | cutbanks | | slope. | frost action, 
| | 
ArB*: | 1 | 
Mlianoe--------- (Severe: | |Slight--------- |Moderate: Slight. 
| cutbanks | | frost action. 
| | l 
Rosebud---------- Moderate: [S11ght--------- |Moderate: ]Slight--------- | Moderate: Moderate: 
| depth to toske] | depth to rock.| | frost action. | thin layer. 
l 
Arct: | | | | 
Allianoe--------- | Severe: Slight---------|Slight--------- Moderate: | Moderate: [Slight. 
cutbanks cave. | | | slope. | frost action. | 
l l l f 
Rosebud---------- Moderate: Slight---------|Moderate: [Moderate: |Moderate: |Moderate: 
| depth to rock. | depth to rock.| slope. | frost action. | thin layer. 
| l | 
ArD®: | | | 1 | 
Alliance---------|Severe: Moderate: IModerate: ISevere: |Moderate: Moderate: 
| cutbanks cave.] slope. | slope. | slope. | slope, | slope. 
| | | | frost action. 
Rosebud---------- ]Moderate: Moderate: {Moderate: Severe: IModerate: Moderate: 
depth to rock,| slope. | depth to rock,| slope. | slope, | slope 
slope. | slope. | | frost action. | thin layer. 
t 
Ba, BbB----------- Severe: Severe: [Severe: |Severe: !Severe: (Moderate: 
Bankard cutbanks cave.| flooding. | flooding. | flooding. | flooding. | droughty, 
| | | flooding. 
Br- Slight- Severe: |Severe: Severe: |Moderate: [Slight. 
Bridget flooding. | flooding. flooding. | fiooding, 
l | | frost action. | 
BrB--------------- | Slight--------- Slight-------~- |Slight--------- IS1ight-------- - |Moderate: Slight. 
Bridget | frost action. 
BeO----------2--2-- | S11ght--------- Siight--------- Siight--------- Moderate: | Moderate: Slight. 
Bridget slope. | frost action. | 
1 | | 
BuB*: I l l 
Busher-~--------- (Severe: Slight--------- Slight--------- Slight--- -|S1ight--- --[Slight. 
| cutbanks cave. 1 
l 
Jayem------------ (Severe: Slight--------- SUBEN hom Slight--------- [SLight--------- Slight. 
| cutbanks cave. 
| l l 
BuC*, BuD*: 
Busher----------- |Severe: Slight--------- (slight--------- Moderate: iSlight--------- (Slight. 
cutbanks cave. 1 slope. 1 
l | ] | 
Jayem------------ Severe: Slight--------- Moderate: {Slight-- ----|Slight. 
| eutbanks cave. slope. | 
i 1 
| | l l 
-lSevere: Slight. Slight--------- Moderate: iS1ight--------- [Slight. 
cuthanks cave. | slope. | 
Tassel--------—-—-- Severe: IModerate: Severe: Moderate: Moderate: Severe: 
| depth to rock.| depth to rock.| depth to rock.| depth to rock.| depth to roke] thin layer. 


See footnote at end of table. 
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TABLE 12.--BUILDING SITE DEVELOPMENT--Continued 


RE 


Soil name and | Shallow l Dwellings Dwellings | Small | Local roads | Lawns and 
map symbol | excavations | without with | commercial | and streets | landscaping 
i | basements basements | buildings | 
Yd T T F | 
1 | 1 | l 
BvF#: l l 1 | 
Busher----------- {Severe: |Severe: | Severe: ISevere: {Severe: |Severe: 
| eutbanks cave,| slope. | slope. | slope. | slope. | slope. 
| slope. | 1 i l 
Í l 1 l | 
--|Severe: |Severe: Severe: |Severe: |Severe: |Severe: 
| depth to rock,| slope. | depth to rock,l| slope. | slope. slope, 
| slope. 1 slope. | | thin layer. 
l l t 
CaF--------------— |Severe: I8evere: Severe: |Severe: |Severe: |Severe: 
Canyon | depth to rock,| slope. | depth to rock, | slope. | slope. slope, 
| slope. | slope. | | thin layer. 
1 | 1 
CbB--------------- |Severe: ISevere: Severe: 1Severe Severe: Moderate: 
Craft | cutbanks cave.| flooding. | flooding. | flooding. | flooding. flooding. 
I 
Ce, CeB----------- [Slight-~-------- | Slight-------—- | SLight--------~ |SLight--------- |Slight---------| Slight. 
Creighton | l | ! l 
I I 
COC mann ae |S1íght---------|Slight----—---- { SLight--------- (Moderate: |Siight--------- (Slight. 
Creighton | | | slope. | | 
l 
CeD--------------- | Moderate: Moderate: |Moderate: |Severe: (Moderate: Moderate: 
Creighton | slope. | slope. pe slope. | slope. | slope. | slope. 
CnD*: l | | | 1 
Creighton--------|Moderate: Moderate: {Moderate: | Severe: | Moderate: Moderate: 
| slope. | slope. ! slope. | slope. | slope. slope. 
Norrest----------|Moderate: Severe: |Severe: Severe: |Severe: (Moderate: 
| depth to rock,| shrink-swell. | shrink-swell. | shrink-swell. | low strength, | thin layer. 
| too clayey. | shrink-swell. | 
CnP*: l | | l 
Creighton--------|Severe: Severe: | Severe; [Severe: Severe: Severe: 
| slope. slope. | slope. slope. | slope. slope. 
Norrest---------- (Severe: Severe: |Severe: |Severe: |Severe: Severe: 
| slope. | ehrink-swell, | slope, | shrink-swell, | low strength, Slope. 
U slope. | shrink-swell. | slope. | slope, 
! | I shrink-swell. 
l 
Į Severe: Slight---~------ |S1ight--------- |Slight---~-----~ Slight---------|Severe: 
cutbanks cave. | { | droughty. 
| l 
| Severe: Slight-- ~|Slight- Moderate: Slight-- Severe: 
| cutbanks cave, | | | slope. droughty. 
DrB--------------~ ~|Slight~~--~---- Slight------—--|Slight--------- |S11ght---------|S11ght--------- Slight. 
Duroc | | 
Du----------------|Moderate: Severe: |Severe: |Severe: | Severe: Moderate: 
Duroc | flooding. flooding. | flooding. | flooding. | flooding. flooding. 
| 
üo---------------- [Slight--------- Severe: | Severe: | Severe: Severe: Slight. 
Goshen flooding. | flooding. | flooding. low strength. 
{ 
Hm, HmB----------- Slight--------- IModerate: {Moderate: {Moderate: Severe: Slight. 
Heningford | shrink-swell. | shrink-swell. | shrink-swell. low strength, | 
Hmc-- - Moderate: | Moderate: |Moderate: Severe: Slight. 
Hemingford 1 shrink-swell, | shrink-swell. | shrink-swell, low strength. 
l | | slope. 
Ho---------------- Severe: Severe: |Severe: [Severe: Severe: Severe: 
Hoffland | cutbanks cave,| ponding. | ponding. | ponding. ponding. ponding. 
ponding. | i l 
1 1 


See footnote at end of table. 
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T T T 
Soil name and Shallow Dwellings Dwellings H Small Local roads | Lawns and 
map symbol excavations | without with commercial and streets | landscaping 
| | basements basements — | buildings | 
T 
| l 
REM l | 
Imlay------------|Severe: Severe: Severe: Severe: Severe: (Severe: 
| depth to rock,! slope. depth to rock,| slope. slope. | slope, 
f slope. l slope. | | thin layer. 
Rock outcrop. l l 1 
! l 
IpB- ==] Severe: {Severe: Severe: |Severe: |Moderate: [Moderate: 
Ipage eutbanks cave.| flooding. flooding. flooding. flooding, | droughty. 
l | l frost action. 
i 1 
JaB--------------- Severe: \Severe: Severe: |Severe: |Moderate: |Severe: 
Janise | wetness. | flooding. flooding, | flooding. wetness, | excess sodium. 
wetness. | | flooding, i 
| frost action. | 
| l | 
POB |Slight---------]Severe: Severe: | Severe: Moderate: Slight. 
Janise | | flooding. flooding. | flooding. | low strength, 
l ! l | flooding, 
| l | | shrink-swell. | 
Dn ni e ISevere: Severe: Severe: |Severe: |Severe: \Severe: 
Janise wetness. | flooding. flooding, flooding. | frost action. excess sodium. 
| | wetness. | 
l 
Jo---------- -—--—--l|S11ght------ ---|Severe: Severe: |Severe: Moderate: Severe: 
Janise | | flooding. flooding. | flooding. | flooding, { excess sodium. 
| | | | frost action. 
JsB, JxB, JyB----~|Severe: IS1ight--- Slight-- -|S1ight--------- | 31ight--------- |Slight. 
Jayem eutbanks cave.| | l l | 
JyC----- --—-——----|Severe: IS11ght--------- [S1ight---------|Moderate: {SLight--------- (Slight. 
cutbanks cave» | slope. | ! 
{Slight-----~--- |Moderate: [S1ight--------- Moderate: Severe: {Slight. 
| shrink-swell. | | shrink-swell. | low strength. | > 
| 
|311ght-- -|Moderate: [S11ght---------|Moderate: Severe; [Slight. 
| shrink-swell. | shrink-swell, | low strength. 
l | | slope. l 
| l 1 l ! 
Lo---------------- Severe: |Severe: (Severe: Severe: Severe: |Severe: 
Lamo Variant ponding. | ponding. | ponding. ponding. | ponding. | ponding. 
Ln*: l ! I | 
Las Animas------- Severe: |Severe: {Severe: Severe: [Severe: 1Moderate: 
| cutbanks cave,| flooding. | flooding, flooding. flooding. | wetness, 
| wetness. | | wetness. | | flooding. 
| 
Liseo--~~-+----~-- Severe: Severe: {Severe: Severe: Severe: |Severe: 
| cutbanks cave,| flooding. | flooding, flooding. | flooding. | excess sodium. 
| wetness. l | wetness. i | 
l ! 
Lo---------------- |Severe: |Severe: (Severe: Severe: 18evere: |Severe: 
Lisco | cutbanks cave,| flooding. | flooding, flooding. flooding. excess sodium. 
| wetness. 1 | wetness. I 
1 | 
Lp---------------- |Severe: {Severe: |Severe: Severe: [Severe: Severe: 
Lisce | cutbanks cave,| flooding, | flooding, flooding, ponding, | excess sodium, 
| ponding. | ponding. | ponding. ponding. | flooding. | ponding, 
l 
MaB*: l 1 I 
Manter----------- |Severe: Slight--------- | Slight--------- Slight--------- (Moderate: [Slight. 
| cutbanks cave» | | frost action. 
1 
Ze --------- Slight--------- |81i1ght---------|Slight-- -iModerate: 


1 
See footnote at end of table. 


frost action. 


i 
ee 
1 
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TABLE 12,--BUILDING SITE DEVELOPMENT--Continued 
T T 
Soil name and Shallow H Dwellings Dwellings Small | Local roads | Lawns and 
map symbol excavations | without with commercial { and streets landscaping 
1 basements | basements buiidings 1 I 
T 
! 1 | i 
Mac: 1 | I 1 
Manter- -|Severe: {Slight- Slight-- Moderate: | Moderate: Slight. 
| cutbanks cave+l | slope. | frost action. | 
1 
Satanta-----—----|Slight--------- |81i1ght--------- Slight--------- Moderate: |Moderate: | Siight. 
| | slope. | frost action. | 
1 I i 
Me---------------- |Severe: {Severe: Severe: Severe: Severe: Severe: 
Marlake cutbanks cave, | ponding. ponding. ponding. | ponding. | ponding. 
| ponding. | l I 
i 
Md-- |Moderate: ISevere: Severe: Severe: |3evere: IModerate: 
MeCook | flooding. | flooding. flooding. | flooding. | flooding. | flooding. 
l 1 l l 1 
NoD--------------- |Moderate: Severe: |Severe: Severe: |Severe: Moderate: 
Norrest | depth to rock,| shrink-swell. shrink-swell. Shrink-sweli, | low strength, | slope, 
| too clayey, | slope. | shrink-sweli. | thin layer. 
slope. l | | 
| 1 I I 
NoP--------------- | Severe; lSevere: Severe: |8evere: lISevere: (Severe: 
Norrest slope. | shrink-swell, slope, shrink-swell, | low strength, | slope. 
| slope. shrink-swell. | slope. | slope, 
| shrink-swell. | 
| i | I 
NpF*: | | 
Norrest---------- | Severe: lSevere: Severe: Severe: |Severe: Severe: 
| slope. | shrink-swell, slope, Shrink-swell, | low strength, | slope. 
l | slope. shrink-swell. | slope. | slope, 
| | | | shrink-swell. | 
l I | 
Canyon----------- l Severe: Severe: Severe: |Severe: | Severe: | Severe: 
| depth to rock,| slope. depth to rock,! slope. | slope. ! slope, 
| slope. | slope. ! f | thin layer. 
Kä i l 
Oglala-----------|Severe: [Slight--------- S1ight---------|Moderate: (Moderate: [Slight. 
| eutbanxs cave. f slope. | frost action. 
l 
Cenyon----------- |Severe: {Moderate: Severe: Moderate: Moderate: Severe: 
| depth to rock.! depth to rock.! depth to rock.| slope, depth to rock.| thin layer. 
1 l depth to rock. | 
! | 
OtP*; | i 
Severe: ISevera: Severe: Severe: lSevere: Severe: 
cutbanks cave,| slope. { slope. | slope. slope. slope. 
slope. l | | | 
l 
Canyon----------- Severe: [Severe: Severe: [Severe ISevere: Severe: 
depth to rock,| slope. depth to rock,| slope. slope. slope, 
| slope. l l slope. l thin layer. 
1 
Rh---------------- |S1iight--------- Moderate: Moderate: (Moderate: Severe: Slight. 
Richfield ( shrink-swell. | shrink-swell. | shrink-swell. low strength. 
1 1 
Bes: 1 l l 
Rock outcrop. ! | l 
1 | 
Tassel----------- | Severe: Severe: Severe: |Severe: |Severe: Severe: 
| depth to rock,! slope. depth to rock,| slope. slope. | slope, 
| slope. | slope. | thin layer. 
l l 
Ro, RoB----------- |Moderate: Siight---------|Moderate: ]S1ight---------|Moderate: Moderate; 
Rosebud | depth to rock. depth to reeks | frost action. thin layer. 
RsD*: j i 1 
Rosebud--------—- ]Moderate: Slight--------- Moderate: |Moderate: IModerate: Moderate: 
| depth to rock. depth to rock.| slope. frost action. thin layer. 
l i 


See footnote at end of table. 


ARA atid TV ae ou hee cls mae 


Soil name and 
map symbol 


ReD*: 
Canyon---~------- 


SpB*: 
SAD am. -saa ammm 


Busher--------—--— 


SbD*: 
Sarben----------- 


Busher- 


StB- 
Satanta 


StC, StD---------- 
Satanta 


V&D--------------- 


Valentine 


Box Butte County, Nebraska 


TABLE 12.--BUILDING SITE DEVELOPMENT--Continued 


Shallow 
excavations 


slope. 


|Severe: 
depth to rock, 
| slope. 


|Severe: 
cutbanks cave. 


|Severe: 
| cutbanks cave»! 


1 | 
{Severe: 
| cutbanks cave. 


Severe: 
cutbanks cave. 


Slight--------- 


| 
¡A 


Severe: 
ponding. 


I 
(Severe: 
| depth to rock, 
slope. 


(Severe: 
| cutbanks cave. 


]Severe: 
| eutbanks cave. 


I 
l Severe: 

| eutbanks cave. 
1 

|Severe: 
eutbanks cave. 


cutbanks cave. 
1 1 
| ] 
ISevere: 

cutbanks SES 
| 


cutbanks cave. | 


| cutbanks cave, 


| 

l 

| 
{ slope. 


See footnote at end of table. 
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T 
Dwellings l Dwellings l Small | Local roads Lawns and 
without | with | commercial | and streets landscaping 
basements — | ^ basements | | buildings | 
t 1 l 
{ l | 
Moderate: |Severe: [Moderate: iModerate: Severe: 
depth to rock.| depth to rock.| slope, | depth to rock.| thin layer. 
| | depth to rock.| 
1 I l 
1 1 l 
Severe: | Severe: {Severe: |Severe: Severe: 
slope. | lope, | slope. slope. slope. 
Severe: ISevere: |Severe: | Severe |Severe: 
slope. | depth to rock,| slope. | slope. slope, 
| slope. | | thin layer. 
l 
| | 
l 
| 


Slight--------- | SLignt-—- 
| 

811ght-----—-- |SLight--— 
l 

SLight--—--—---|Slight--—— 


| 
EE ER 


l 
S11ght EE 


l 

] 
|Moderate: 
| slope. 


l 
----|Moderate: 
slope. 


MS EY TEE 


| 
-----|Moderate: 


| slope. 
Severe: 13evere: |Severe: 
ponding. | ponding. | ponding. 
I l 
) l 
Severe: Severe: |Severe: 
slope. | depth to rock,| slope. 
| slope. 
Slight--------- |S311ght--------- |Moderate: 
( | slope. 
l 
Moderate: Moderate: |Severe: 
slope. slope. | slope. 
Slight S1ight--------- |S1ight--------- 
| 
Slight--------- Slight---------|Moderate: 
slope. 
1 
Moderate: Moderate: { Severe: 
slope. slope. | Slope. 
! 
Slight: Slight-- ----|Moderate: 
slope. 
Moderate: Moderate: Severe: 
slope. slope. slope. 
Severe: Severe: Severe: 
slope. slope. slope. 


| 
l 
ste 
1 

[b dM 


Lucas a fnt 
| frost action. 


j 
|Moderate: 
| frost action. 


ponding, 
frost action. 


Slight--------- 


Moderate: 
slope. 


Slope. 


Moderate: 
slope. 


[Severe: 
| slope. 


| 
fouer, 
l 


Slight. 


| 
[Slight. 


Severe: 
slope, 
thin layer. 


|Moderate: 
| droughty.» 


(Moderate: 
| droughty, 
| slope. 


|Moderate: 
| droughty» 


[Moderate: 
| droughty. 


|Moderate: 

| droughty, 
| slope, 

| Moderate: 

| droughty. 


IModerate: 
droughty, 
slope. 


| 
| 
1 
Is 
l 
{ 
i 
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T T T T T T 
Soil name and | Shallow | Dwellings | Dwellings 上 Small | Local roads | Lawng and 
map symbol | exeavations | without ! with | commercial | and streets | landscaping 
l | basements | basements. | buildings | | 
DEED: | T a a AS 

1 l l 1 

VtR-------2-------- E igħht-----emme |S11ght--------- | Slight--------- ]S811ght--------- IModerate: |S1ight. 
Vetal l | 1 j | frost action. | 
| | l | | | 

VtC--------------- [811ght--------- | Slight--------- [Slight--------~ {Moderate: [Moderate: [Slight. 
Yetal | | | | slope. | frost action. | 
| 


L | | L 


* See description of the map unit for composition and behavior characteristics of the map unit. 


Box Butte County, Nebraska 


[Some terms that describe restrictive soll features are defined in the Glossary. 
"slight," "moderate," "good," "fair," and other terms, 


not rated] 


-SANITARY FACILITIES 


Absence of an 


entry indicates 
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See text for definitions of 
that the soil was 


T 
Soil name and Septic tank Sewage lagoon Treneh Area | Dally cover 
map symbol absorption areas sanitary sanitary for Landfill 
fields l landfill landfill 
j 
! 1 l 
Agc--------------- Moderate: Moderate: [Severe: Modcrate: ]Fair: 
Alliance depth to rock. seepage, | depth to rock. depth to rock. area reclaim, 
depth to rock. thin layer. 
| ! 
AcB, 下 CC 一 -一 一 -一 一 -一 一 |Moderate: Moderate: | Severe: Moderate: Fair: 
Alliance | depth to rock. seepage, | depth to rock. depth to rock. | area reclaim, 
depth to rock, | | thin layer. 
1 slope. 
j 
ArB*, Arc#: [ i 
Alllance--------- Moderate: Moderate: Severe Moderate: Fair: 
depth to rock. seepage, depth to rock, depth to rock. area reclaim, 
depth to rock, ] thin layer. 
| Slope. 
i 
Rosebud------------ l Severe: Severe: Severe: Severe: Poor: 
| depth to rock, depth to rock. depth to rock. depth to rock. area reclaim. 
ArD*: | 
Allianee--------.--- | Moderate: |Severe: iSevere: iModerate: Fair: 
depth to rock, slope. depth to rock. depth to rock, area reclaim, 
slope. slope. slope, 
thin layer. 
| | 
Rosebud------------ |Severe: Severe: Severe: [Severe: Poors 
depth to rock. depth to rock, depth to rock. | depth to rock. area reclaim. 
i slope. | 
Ba, BbB------------- Severe: Severe: | Severe: |Severe: Poor: 
Bankard flooding, | seepage, ] flooding, flooding. seepage, 
poor filter. flooding. | teo sandy. too sandy. 
1 
Moderate: | Moderate: Moderate: Moderate: Good. 
| Plooding. | seepage. ] flooding. | fiooding. 
|S1ight----------- |Moderate: |Slight-----~----- I31i1ght----------- Good. 
Bridget | seepage, 
l | slope. ! | 
1 
BuB*, BuC*: | 
Busher------------- Moderate: Severe: Severe: Severe: Fair: 
depth to rock. | seepage. depth to rock, seepage. area reclaim, 
Seepage. thin layer. 
| i i ! 
Jayem-----------— l8light----------- Severe: Severe: Severe: Good. 
seepage. seepage. | seepage. 
1 
BuD*: 1 
Busher-------------lModerate: !Severe: Severe: {Severe: (Fair: 
depth to rock. seepage, depth to rock, | seepage. area reclaim, 
| slope. seepage. 1 | thin layer. 
i 
Jayem-- ISevere: Severa: Severe: Good. 
seepage, seepage. seepage. 
slope. 
| | 
BvC*: l H 
Moderate: ISevere: Severe: Severe: Fair: 
depth to rock. | seepage. depth to rock, seepage. area reclaim, 
l seepage. | thin layer. 


See footnote at end of table. 
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TABLE 13.--SANITARY FACILITIES--Continued 


Soil name and 1 Septic tank Sewage lagoon Trench 
map symbol absorption areas sanitary 
{ fields ! landfill 
j 
1 I 
BvC*: l 1 
Taasel -|Severe: |Severe: Severe: 
| depth to rock. seepage, depth to rock, 
1 depth to rock. 
l 
ByF#: 1 l 
Severe; {Severe: Severe: 
slope. seepage, depth to rock, 
{ | slope. | seepage, 
{ l slope. 
1 
Tassel------------- Severe: Severe: Severe: 
{ depth to rock, seepage, depth to rock, 
| slope. depth to rock, | slope. 
1 | slope. 
l 
CaF-—--------------- Severe: [Severe: [Severe: 
Canyon | depth to rock, depth to rock, | depth to rock, 
| slope. slope. | slope. 
I 
l 1 
CbB----------------- | Severe: lSevere: Severe: 
Craft | flooding. | seepage, | flooding. 
i flooding. 
-|S11ght- -|Moderate: Siight----------- 
l | seepage. 
1 1 1 
CeB, CeC------------ [81ight--—--------|Moderate: |S11ght----------- 
Creighton | seepage, 
l | slope. 
| 
DD [Moderate: | Severe: | Moderate: 
Creighton | slope. slope. | slope. 
1 I 1 
CnD*; | | 
Creighton---------- |Moderate: (Severe: [Moderate: 
| slope. | slope. | slope. 
Nor rea tooo. iSevere: Severe: |Severe: 
| depth to rock, | depth to rock, | depth to rock. 
| peres slowly. | slope. 
l 1 | 
OnP*: . | 
Crelgbton---------- | Severe | Severe: | Severe: 
| slope. slope. | slope. 
l 
Norrest------------ [Severe {Severe: ISevere: 
| depth to rock, depth to rock, depth to rock, 
| peres slowly, { slope. slope. 
| slope. | | 
l 
DaB, DaD------------ | Severe: | Severe: | Severe: 
Dailey | poor filter. | seepage. | seepage, 
| too sandy. 
l 
Moderate: Slight =~ 
seepage, 
slope. 
DY mn | Severe: | Severe: | Severe: 
Duroc | flooding. flooding. | flooding. 
i 
Go------------------ |Moderate: |Moderate: {Moderate: 
Goshen | flooding. seepage. | flooding, 
too clayey. 


| 
t 


See footnote at end of table. 


Area 
sanitary 
I landfill 


| 
1 
lSevere: 

| depth to rock. 
I 
I 
[Severe: 
seepage, 
{ slope. 


1 
Severe: 
| depth to rock, 
slope. 


Severe: 
depth to rock, 
slope. 


| 
Moderate: 
| slope. 


l 
|Moderate: 
slope. 

[ 


|Severe: 
depth to rock. 


1 

| 

| 
Severe: 


| slope. 
t 


Severe: 

depth to rock, 
| slope. 

i 

i 

ISevere: 
seepage. 


| 
Slight 
l 


{Severe: 
| flooding. 


Moderate: 
flooding. 


Soil Survey 


M LN 


Daily cover 
! for landfill 


l 
t 
Poor: 

area reclaim. 


Poors 
] slope. 


]Poor: 
area reclaim, 
| slope. 


Poor: 

area reclaim, 
small stones, 
slope. 


Good. 


Poor: 

area reclaim, 
hard to pack. 
| 


Poor: 
slope. 


Poor: 

area reclaim, 
hard to pack, 
slope. 


|Poor: 
seepage, 
too sandy. 


Good. 


Good. 
! 


|Fair: 
| too clayey. 
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T 


Soil name and Septic tank Sewage lagoon Trench 
map symbol absorption areas sanitary 
fields landfill 
一 一 一 
Hm------------------ Severe: |Moderate: Severe: 
Hemingford peres slowly. seepage, depth to rock. 
| depth to rock. 
HmB, Bn seess Severe: IModerate: Severe: 
Hemingford peres slowly. seepage, | depth to rock. 
depth to rock, 
slope. 
t 
Ho------------------ Severe: Severe: Severe: 
Hoffland | ponding, seepage, seepage, 
poor filter. ponding. ponding, 
too sandy. 
ImG*: 
Imlay-------------- 1Severe: ISevere: Severe: 
depth to rock, depth to rock, | depth to rock, 
slope. slope. slope. 
I 
l 
~-|Severe: {Severe: Severe: 
Ipage wetness, | seepage, | seepage, 
poor filter. wetness. wetness, 
l too sandy. 
Severe: Severe: Severe: 
wetness, | seepage, wetness, 
percs slowly. | wetness. | excess sodium. 
TO e e MM Severe: Severe: ¡Moderate: 
Janise | peres slowly. | seepage. flooding. 
| 
Mn (Severe: |Severe: |Severe: 
Janise | wetness. flooding, | wetness, 
| wetness. | excess sodium. 
I 
Jo- -|Moderate: |Moderate: Severe: 
Janise | flooding, | seepage. | excess salt. 
| peres slowly. | i 
! 
JsB----------------- | S1ight----------- Severe: IS1ight----------- 
Jayem | | seepage。 
t 
JxB, JyB, JyS------- | S11ght----------- ISevere: Severe: 
Jayem 1 | seepage. | seepage. 
Ke--------------—---- [Slight— -|Moderate: 
Keith seepage. | 
{ 
KeB, KeC------------ |S1ight----------- |Moderate: [S11ght----------- 
Keith | | seepage, 
! | slope. | 
l 
La------------------ |Severe: |[Severe: ISevere: 
Lamo Variant | ponding. | ponding. | ponding. 
l 
Ln*: l 1 
Las Animas---------|Severe: |Severe: {Severe: 
| flooding, | seepage, | flooding, 
| wetness. flooding, | seepage, 
| | wetness. | wetness. 
Liseco-------------- |Severe: Severe: |Severe: 
| fleoding, seepage, | flooding, 
wetness. ] flooding, | seepage, 
wetness. ] wetness. 
| 


I 
| 
l 


See footnote at end of table. 


T 

| Area 

| sanitary 
| landfill 


Moderate: 
depth to rock. 


derate: 
epth to rock. 


as 


[Severe: 
| seepage, 
| ponding. 


I 
! 
|Severe: 
depth to 
| siope. 


rock, 


Severe: 
seepage, 
| wetness. 


|Severe: 
| wetness. 


| Moderate: 
flooding. 


|Severe: 
wetness. 


|Moderate: 
flooding. 


Severe: 
| seepage. 


Severe: 
seepage. 


Slight----------- 


Slight----------- 


Severe: 
ponding. 


Severe: 
flooding, 
seepage, 
wetness. 


Severe: 
flooding, 
seepage, 
wetness, 


T 
l Daily cover 
| for landfill 


i 

|Fair: 
| area reclaim, 
] thin layer. 

l 


reclaim, 
layer. 


l Poor: 

| seepage, 

| too sandy, 
| ponding. 


Poor: 
area reclaim, 
slope. 


Poor: 
| seepage, 
too sandy. 


Poor: 


| excess sodium, 


iGood. 
l 
1 


| Poor: 
| excess 


1 
Poor: 
| excess 


sodium, 


Sodium. 


Good. 
l 
! 
1Good. 
l 
l 
| Good. 


[ 
IGood. 
[ 


l 

Poor: 

| ponding. 
i 


l} 
Fair: 

too sandy, 
wetness. 


| 

Poor: 

| excess salt, 
excess sodium. 
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一 一 人 一 一 下 
Soil name and 
map symbol 


MaB*: 


Norrest 


NpF*: 


Norrest------------ 


Canyon-----------—--— 


OtD*: 
Oglala-— 


TABLE 13.--SANITARY FACILITIES--Continued 


| Septie tank 
absorption 
| fields 


| 
|Severe: 
flooding, 
| wetness. 


|Severe: 
Flooding, 


| ponding. 


Severe: 
poor filter. 


Slight- 
I 


i 
Severe: 
| poor filter. 


Slight----------- 


1 
I 
Severe: 
ponding, 
poor filter. 
| 
Severe: 
flooding. 


Severe: 
depth to rock, 
peres slowly. 


Severe: 
depth to rock, 
peres slowly, 
slope. 


! 

Severe: 
| depth to rock, 
peres slowly, 
| slope. 


Severe: 

depth to rock, 
| slope. 

| 


[Moderate: 
depth to rock, 
| peres slowly. 


Severe: 
| depth to rock. 


See footnote at end of tabie. 


Sewage lagoon 
areas 


Severe: 
seepage, 
flooding, 
wetness. 


Severe: 
seepage, 
flooding, 
ponding. 


Severe: 
seepage. 


Moderate: 
seepage. 


Severe: 
seepage. 


Moderate: 
seepage, 
slope. 


Severe: 
seepage, 
ponding. 


Severe: 
flooding. 


Severe: 
depth to 
slope. 


rock, 


Severe: 
depth ta 
slope. 


rock, 


Severe: 
depth to 
slope. 


rock, 


Severe: 
depth to 
slope. 


rock, 


Severe: 
slope. 


Severe: 


depth to rock. 


Trench 
sanitary 
| landfill 


Severe: 
flooding, 
seepage, 
wetness. 


Severe: 
flooding, 
seepage, 

上 ponding. 


H 
| Severe: 
seepage. 


Moderate; 
too clayey. 


| Severe: 
seepage. 


Moderate: 
| too clayey. 


l 
Severe: 

| seepage, 

| ponding, 

| too sandy. 


Severe: 
flooding. 


[Severe: 
depth to rock. 


[Severe: 
depth to 
| slope. 


l 
I 
lSevere: 
depth to 
| slope. 


rock, 


rock, 


Severe: 
depth to 
slope, 


roek, 


Severe: 


depth to rock. 


i 
上 
Severe: 

| depth to 


rock. 


Severe: 
depth to 
slope. 


rock, 


l Area 
| sanitary 
i landfill 


l 

| Severe: 

| flooding, 
seepage, 
| wetness. 


Isevere: 

Plooding, 
| seepage, 
ponding. 


Severe: 
seepage. 


Slight- 


i 
i 
1 
Severe: 
seepage. 


Slight----------- 


Severe: 

| seepage, 
ponding. 

1 


Severe: 
| flooding. 
1 


Severe: 
depth to rock. 


depth to 
slope, 


rock, 


[Severe: 
depth to 
| slope. 


rock, 


Severe: 
{ depth to 
slope. 


rock, 


Moderate: 
depth to rock. 
1 
Severe: 


depth to rock. 


|Severe: 
slope. 


Soil Survey 


一 一 


Daily cover 
| for landfill 


i 
| Poor: 

| excess salt, 
excess sodium, 
l 
1 
Poor: 

ponding, 
excess sodium. 


I 
t 
[Pair: 
too sandy. 
I 
Fair: 


too clayey. 


Fair: 
too sandy. 
Fair: 


too clayey. 


Poor: 

| seepage, 
too sandy, 
ponding. 


Good. 


Poor: 
| area reclaim, 
i hard to pack. 
Poor: 


| area reclaim, 
hard to pack, 
| slope. 


1 
}Poor: 

| area reclaim, 
hard to pack, 
| slope. 


{Poor: 

area reclaim, 
small stones, 
| slope. 


1 
Fair: 

| area 

| thin 


reclaim, 
layer. 


Poor: 
area reclaim, 
small stones. 


f 
Poor: 
| slope. 
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TABLE 13.--SANITARY FACILITIES-~Continued 
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T 
5011 name and I Septic tank Sewage lagoon Trench | Area 1 Daily cover 
map symbol | absorption l areas sanitary | sanitary ] for landfill 
l fields landfi1l l landfill | 
j] I l 
l 1 i 
OtF*: l 1 | 1 
Canyon------------- |Severe: |Severe: Severe: |Severe: Poor: 
| depth to rock, depth to rock, | depth to rock, | depth to rock, | area reclaim, 
| slope. slope. slope. | slope. | small stones, 
l 1 | slope. 
1 
Rn------------------ iModerate: |81ight-— Moderate: |3iight-----------|Fair: 
Riehfield ] peres slowly. too clayey. i | too clayey. 
l 1 1 | 
RkG*: 1 i l l 
Rock outcrop. | l 1 
! | 
Tassel------------- Severe Severe: Severe: Severe: |Poor: 
depth to rock, seepage, depth to rock, depth to rock, | area reclaim, 
1 slope. | depth to rock, alope. | slope. slope. 
slope. l 
1 1 1 
Ro, RoB------------- | Severe: Severe: Severe: Severe: ]Poor: 
Rosebud depth to rock. | depth to rock. depth to rock. | depth to rock. area reclaim. 
[ 
RsD*: 1 1 | 
Rosebud Severe: Severe: Severe: Poor: 
| depth to rock. depth to rock. depth to rock. | depth to rock. | area reclaim. 
Cangon------------- Severe: Severe: [Severe: Severe: IPoor: 
| depth to rock. | depth to rock. | depth to rock. depth to rock. area reclaim, 
| small stones. 
RsF*: ! 1 
Rosebud-----------— Severe: Severe: Severe: Severe: ]Poor: 
depth to rock, depth to rock, | depth to rock, depth to rock, area reclaim, 
| slope. slope. slope. | slope. slope. 
i i 
Canyon------------- [Severe: Severe: l8evere: Severe: |Poor: 
depth to rock, depth to rock, depth to rock, depth to rock, | area reclaim, 
| slope. slope. | slope. slope. small stones, 
l slope. 
1 1 
SPB*, SbD*: F 
S&rben-----—-------- | S1ight----------- Severe: |Moderate: Slight----------- {Good. 
seepage. too sandy. H 
Busher------------- {Moderate: Severe: |Severe: Severe: Fair: 
depth to rock. seepage. | depth to rock, seepage. area reclaim, 
| seepage. thin layer. 
l 
StB---------~------- Slight Moderate: [Moderate: Slight----------- | Fair: 
Satanta seepage. too clayey. too clayey. 
By Slight----------- Moderate: Moderate: Slight----------- Fair: 
Satanta seepage, | too clayey. too clayey. 
slope. ! l 
j 1 
8tD-------------~---- Slight----------- Severe: Moderate: Slight----------- Pair: 
Satanta slope. too clayey. | too clayey. 
Su------------------ Severe: ISevere: Severe: Severe: |Poor: 
Scott Variant ponding. | ponding. depth to rock, ponding. ponding, 
ponding. | tnin layer. 
| 1 
TaPF-- Severe: |Severe: Severe: Severe: [Poor: 
Tassel depth to rock, | seepage, depth to rock, depth to rock, area reclaim, 
slope. depth to rock, slope. slope. | slope. 
| slope. 
VaD-- Severe: |Severe: Severe: Slight----------— ]?oor: 
Valent | poor filter. | seepage. too sandy. | too sandy. 
j 


See footnote at 


end of table. 
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TTT 
Soil name and 
map symbol 


TABLE 13.-~SANITARY FACILITIES--Continued 


[ Septic tank 
absorption 
1 fields 


| Severe: 
| poor filter. 
| 


1 

| Severe: 

| poor filter. 
l 


| Severe: 
| poor filter. 
1 


| 


I3evere: 
| poor filter. 


] poor filter. 
| 

| 

|Sevepe: 


| poor filter, 
| Slope. 


| Sewage lagoon 
areas 
1 


| Severe: 
seepage, 
slopes 


Severe: 
seepage. 


Severe: 
seepage, 
slope, 


Severe: 
seepage. 


seepage, 
slope. 


|Severe: 
seepage, 
| slope. 


l 
Severe: 
| seepage. 


Trench 
sanitary 
landfill 


Severe: 
too sandy. 


Severe: 
too sandy. 


Severe: 
too sandy. 


Severe: 
Seepage, 
too sandy. 


Severe: 
seepage, 
too sandy. 


Severe: 
seepage, 
slope, 
too sandy. 


Severe: 
seepage. 


Area 
sanitary 
landfill 


Moderate: 
Slope. 


Moderate: 
slope. 


Severe: 
seepage. 


Severe: 
seepage. 


Severe: 
seepage, 
slope. 


Severe: 
seepage. 


Soil Survey 


Sp a 


l Daily cover 
| for landfill 


l 
Poor: 
| too sandy. 


| 
(Poor: 
| too sandy. 


Poor: 
too sandy. 


Poor: 
seepage, 
too sandy. 


Poor: 
seepage, 
too sandy. 


Poor: 
seepage, 
too sandy, 
slope. 


Good. 


| 
l l ! | 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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CONSTRUCTION MATERIALS 


[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 
Absence of an entry indicates that the soil was 


"good," "Pair," "poor," "probable," and "improbable." 


not rated] 
Í 
Soil name anå Roadfill ] Sand l Gravel l Topsoil 
map symbol | | 1 
l | | 
i | l 1 
Ac, ACB, AcC---------- Pair: | Improbable: Improbable: |Good. 
Alliance area reclaim, | excess fines. | excess fines. 1 
| thin layer. | 
l 
APBÉ, AC: 1 | l 
Allianee------------- Fair: | Improbable: |Improbable: 1Good. 
area reclaim, | excess fines. excess fines. 
| thin layer. | | 
Rosebud-------------- Poor: |Improbable: |Improbable: Fair: 
| area reclaim. | excess fines. excess fines. | area reclaim. 
l 
au 1 
Allianee------------- | Pair: | Improbabile: |Improbable: {Fair: 
| area reclaim, | excess fines. | excess fines. | slope. 
thin layer. I | 
l H 
Rosebud r: | Improbable: Improbable: [Fair 
ea reclaim. | excess fines. | excess fines. | avea reclain, 
l | slope. 
l l l 
Ba-----2--------------- |Go0od----------------- | P?robable------------- Improbable: [Poor: 
Bankard l too sandy. | too sandy. 
! 
BbB-----—-------------- Good----------------- | Probable------------- | Improbable: | Poor 
Bankard 1 | too sandy. | small stones, 
1 { area reclaim. 
1 | 
Br, BrB, BrC---------- [Good--—---------------|Improbable: Improbable: | Good. 
Bridget | | excess fines. excess fines. 1 
1 
BuB*, Buc* } l | 
-| Fair: |Improbable: Improbable: | Pair: 
area reclain, excess fines. excess fines. | too sandy» 
| thin layer. | 
Jayem---------------- [Good----------------- | Improbable: Improbable: |Fair: 
i | exeess fines. excess fines. | too sandy. 
| 
i i 
Dez: 1 | 
Busher--------------- ] Fair: Improbable: Improbable: Fair: 
| area reclaim, excess fines. excess fines. too sandy. 
| thin layer. | 
Tasael--------------- !Poor: |Improbable: Improbable: 


| area reclaim. 


BvF*: 
Busher--------------- ]Fair: 
| area reclaim, 
| thin lager, 
| slope. 
Tassel--------------- | Poor: 


| area reclaim. 
i 


See footnote at end of table. 


| excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


excess fines. 


excess fines. 


| 
1 
l 
! 
! 
| 
l 
l 
| 
i 
! 
i 
i 
| 
l 
| 
l 
I 
l 
l 
[ 
l 
| 
l 
| 
l 
| 
| 


1 

| 
Improbable: |Poor: 

| 

l 

1 


| 
|Poor: 
| area reclaim. 
| 


Improbable: |Poor: 
excess fines. | slope. 


area reclaim, 
slope. 
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TABLE 14,--CONSTRUCTION MATERIALS-—Continued 


I ` BE 
Soil name and | Roadfill l Sand 
map symbol 1 [ 
| 
1 
1 1 
CP |Poor: | Improbable: 
Canyon | area reclaim. | excess fines. 
| | 
ObB------------------- | Good---------~-------| Improbable: 
Craft | excess fines. 
l 1 
Ce, CeB, CeC---------- | Good-----~~----------- | Improbable: 
Creighton excess fines. 
I 
Cap------------------- 1Good-----------—-----|Improbable: 
Creighton | | excess fines. 
CnD*: I l 
Creighton------------|Good-——-----------—-- | Inprobable: 
| | excess fines. 
Noprrest-------------— {Poor: | Improbable: 
| area reclaim, } excess fines. 
low strength. 
l 
CnF#: | 


Creighton------------ 


Norrest-----------—-- 


Goshen 


Hm, HmB, HmC-- 
Hemingford 


Hoffland 


ImG*; 


Janise 


Good----------------- 


Poor: 
area reclaim, 
low strength. 


üood----------------- 


Fair: 
low strength. 


Poor: 
thin layer. 


]Poor: 
wetness. 


]Poor: 
area reclaim, 
slope. 


| Fair: 


See footnote at end of table. 


| Improbable: 

| excess fines. 
l 

| Improbable: 

| excess fines. 


1 

| Probable ------------- 
l 
| Improbable: 


excess fines. 


Improbable: 
excess fines. 


Improbabie: 
excess fines. 


Improbable: 
excess fines. 


Probable------------- 


Improbable: 
excess fines. 


Probable------------- 
Improbable: 
excess fines. 


| Improbable: 
excess fines. 


l Gravel 


Improbable: 
excess fines. 


l 
t 
| 
l 
l 
| 
| 


Improbable: 
excess fines. 


|Improbable: 
| excess fines. 


Improbable: 
excess fines. 


Improbable: 
] excess fines. 


| Improbable: 
excess fines. 


l 
Improbable: 
excess fines. 


Improbable: 
| excess fines. 
Improbable: 


too sandy. 


| Improbable: 
excess fines, 


Improbable: 
excess fines. 


Improbabie: 
excess fines. 


Improbable: 
excess fines. 


Imprabable: 
too sandy. 


Improbable: 
excess fines. 


Improbable: 
too sandy. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Soil Survey 


| Topsoil 


| pom 


1 

| Poor: 

| area reclaim, 
| small stones, 
| slope. 
l 

|Good. 

1 

l 

Good. 
l 


|Fair: 

| slope. 
| 

l 


Fair: 
slope. 


Poor: 
thin layer. 


Poor: 
slope. 


Poor: 
| thin layer, 
slope. 


Fair: 
| too sandy. 


Good. 
Good. 


Good. 


| 
Good. 


Poor: 
thin layer, 
wetness. 


Poor: 

area reclaim, 
small stones, 
slope. 


Poor: 
thin layer. 


Poor: 
excess sodium. 


Fair: 
too sandy. 


Box Butte County, Nebraska 


TABLE 14.--CONSTRUCTION MATERIALS--Continued 


Soil name and 
map symbol 


Jayem 


Ke, KeB, KeC-------—--- 
Keith 


La 


Ln*: 
Las Animas----------- 


MaB*, Mac: 


Manter 


Satanta-------------- 


Norrest 


NpF*: 
Norrest-------------- 


Canyon--------------- 


Roadfi11 


| Fair: 
| low strength, 
| wetness. 


Good-------------- 


Fair: 
low strength. 


Poor: 
wetness. 


| wetness. 


|Poor: 
| wetness. 


Good- 


Poor: 
area reclaim, 
low strength. 


Poor: 
area reclaim, 
| low strength. 


Poor: 
area reclaim, 
low strength. 


Poor: 
area reclaim. 


See footnote at and of table. 


| Sand 


-一 一 一 


Gravel 


Topsoil 
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l 
| Improbable: 

] excess fines. 
1 


| Improbable: 
excess fines. 


| 
!Improbable: 
| excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
| excess fines. 


| Improbable: 
excess fines. 


| Improbable: 
| excess fines. 


| 
I improbable: 
excess fines. 


Probable-- 


! 
Improbable: 
excess fines. 


Improbable: 
| excess fines. 


1 
[Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


1 

| 

I 

| 

| Improbable: 
| excess fines. 
l 

| 

l 

1 

l 

1 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
exeess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


i 
| Improbable: 
too sandy. 


]Inprobable: 
| too sandy. 


|Improbable: 
| excess fines. 


| Improbable: 
1 excess fines. 


| Improbable: 
excess fines» 


Improbable: 
| too sandy. 


Improbable: 
excess fines. 
i 
|Improbable: 
excess fines. 


} 
Improbable: 
| excess fines. 


1 
| Improbable: 
| excess fines. 


1 
Improbable: 
| excess fines. 


Poor: 
excess sodium. 


Fair: 
too sandy. 


Fair: 
too sandy. 


Poor: 
wetness. 


(Good. 
| 


|Poor: 
| excess sodium. 


| Poor: 
| excess sodium. 


|Poor: 

| wetness, 

| excess sodium. 
i 


[Good + 
! 


Good. 
1 
l 


| Poor: 
thin layer, 
wetness. 


| thin layer. 


Poor: 
thin layer, 
slope. 


Poor: 
thin layer, 
slope. 


}Poor: 

| area reclain, 
! small stones, 
] siope. 
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Soil Survey 
TABLE 14.--CONSTRUCTION MATERIALS--Continued 
J T 
Soil name and | Roadf111 Sand | Gravel | Topsoil 
map symbol | | l i 
I 
1 , | l 
OtD*: ! ! | 
Ogiala--------------- Poor: | Improbable: | Improbable: lGood. 
thin layer. excess fines. excess fines. 
Canyon--------------- Poor: Improbable: (Improbable: Poor 
area reclaim. excess fines. | excess fines. i area reclaim, 
small stones, 
OtF*: 
Oglala--------------- Poor: Improbable: Improbable: Poor 
thin layer. excess fines. excess fines. slope. 
Canyon--------------- Poor: Improbable: Improbable: Poor: 
area reclaim. excess fines. excess fines. area reclaim, 
I small stones, 
| slope. 
Hh-------—------2------- Poor: Improbable: Improbable: ¡Poor 
Richfield | low strength. excess fines. excess fines. { thin Layer, 
1 
RkG*: ! | | 
Rock outcrop. | | | 
l 
Tassel--------------- | Poor: lImprobable: lImprobable: |Poor: 
| area reclaim, | excess fines. | excess fines. area reclaim, 
| slope. slope. 
l 1 l l 
Ro, RoB--------------- | Poor: |Improbable: (Improbable: Fair 
Rosebud area reclaim. excess fines. | excess fines. | area reclaim. 
i 
RsD*: 
Rosebud-- --lPoor: [Improbable: |Improbable: Fair: 
| area reclaim. excess fines. excess fines. | area reclaim, 
i l 
Canyon---2-----------|Poor: Improbable: Improbable: |Poor: 
area reclaim. excess fines. excess fines. | area reclaim, 


RsF*: 
Rosebud---------—----- 


Canyon--------------- 


SbB*, SbD* 
Sarben--------------- 


Busher-- 


StB, StC, StD 
Satanta 


Tassel 


| area reclaim. 


| area reclaim. 


area reclaim, 
thin layer. 


l Poor: 
| thin layer, 
| wetness. 


| area reclaim. 


See footnote at end of table. 


I 

l 

1 

H 

| Improbable: 

| excess fines. 
i 

| Improbable: 

| excess fines. 
1 

| 


l 

| Improbable: 

| excess fines. 
l 


| Improbable: 
| excess fines. 
| Improbable: 


| excess fines. 


Improbable: 
excess fines. 


! 

! 

| 

| 

| Improbable: 
| excess fines. 
j 

1 


l 
1 
i 
1 
|Improbable: 
excess fines. 
1 
[Improbable: 
| excess fines. 


l 
| 
Improbable: 

excess fines, 


Improbable: 
excess fines. 
Improbable: 


excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| small stones. 


t 
lPoor: 
| slope. 


{Poor: 

area reclaim, 
| small stones, 
| slope. 


Fair: 
{ too sandy. 


Fair: 
too sandy. 


Good. 


Poor: 
] thin layer, 
| wetness. 


Poor: 
| area reclaim, 
slope. 
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TABLE 14,--CONSTRUCTION MATERIALS--Continued 


HU ms Se 
Soil name and t Roadfill | Sand | Gravel | Topsoil 
map symbol | ! | 1 
| 十 十 -一 一 一 一 
i | 
Poor: 


VaD, VaE. [PRON apron ar ered iene |Improbable: 
1 


o 
Valent | too sandy. too sandy. 


| 
-| Improbable: 


l 
1 
l 
1 
YdB, VdD |Fair: 
Valent | 1 | too sandy. | too sandy. 
1 | 
YdE-----—-— | Improbable: | Fair: 
Valent | l | too sandy. | too sandy, 
1 | | slope. 
ee A mmm | Probable-------------|Improbable: |Poor: 
| too sandy. | too sandy. 
| I | 
|Probable------------- |Improbable: |Poor: 
| | too sandy. | too sandy, 
1 | | slope. 
| Í 1 
=| Improbable: lImprobable: Good. 
| excess fines. | excess fines. | 
| 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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[Some terms that describe restrictive soll features are defined in the Glossary. 


"slight," "moderate," and "severe." Absence of an entry indicates that the soil was not evaluated] 


--WATER MANAGEMENT 


Soil Survey 


See text for definitions of 


Limitations for-- 


Features affecting-- 


Soil name and Pond Embankments, Terraces 
map symbol reservolr dikes, and Drainage { Irrigation and Grassed 
areas levees diversions | waterways 
I | l 
Ac, AcB-- ----|Moderate: Severe: Deep to water Favorable------ |Erodes easily Erodes easily. 
Alliance seepage, piping, l bc 
depth to rock.| l 
| 
AcQ--------------- (Moderate: Severe: Deep to water Slops---------- Erodes easily  |Erodes easily. 
Alliance | seepage, piping. l 
| depth to rock, l I 
| slope. d 
| l 
ArB*; H | | 
Alliance- -| Moderate: Severe: lDeep to water |Favorable--~--—— Erodes easily Erodes easily. 
seepage, piping. 
| depth to rock. l | 
| 
Rosebud---------- [Moderate: Severe: Deep to water |Depth to rock Depth to rock Depth to rock. 
seepage, piping. | 
depth to rock. l I j 
ArC*: I 
Allianne---------|Moderate: |Severe: |Deep to water Erodes easily Erodes easily. 
seepage, piping. 
depth to rock, | 
slope. | 
Rosebud---------- Moderate: Severe: Deep to water {Depth to rock, |Depth to rock Depth to rock. 
seepage, piping. slope. 
] depth to rock, I | 
slope. | 
ArD*; I 
Alliance---------|Severe: | Severe: Deep to water Slope---------- Slope, |S1ope, 
slope. | piping. | erodes easily) erodes easily. 
Rosebud--------- Severe: Severe: {Deep to water Depth to rock, |Siope, [Slope, 
{ slope. piping. slope. depth to I depth to rock. 
l ! 
B&---------------- Severe: ISevere: |Deep to water Droughty, [Too sandy, Droughty. 
Bankard | seepage. | seepage, | fast intake, | soil blowing. | 
| piping. l soil blowing. l 
! f 
BbB---------------|Severe: ISevere: Deep to water Droughty------- [Too sandy------ [Drougnty. 
Bankard seepage. seepage, 
| piping. | 
Br, BrB----—----~— Moderate: lSevere: Deep to water Soil blowing---lErodes easily, |Erodes easily. 
Bridget seepage. | piping. Soil blowing. | 
l 1 i 
BOC Moderate: Severe: Deep to water Soil blowing, |Erodes easily, |Erodes easily. 
Bridget | seepage, piping, | slope. | soii blowing. | 
Blope. | i 
| 1 l 
BuB*: I | | | 
Busher----------- | Severe: (Severe: Deep to water Fast intake, Soil blowing---|Pavorable. 
seepage. piping. soil blowing. | 
| 
Jayem------------ {Severe: Severe: Deep to water  |Fast intake, Soil blowing---|Favorable. 
seepage. piping. soil blowing. | 
| 
BuC*, Botz: l | 
Busher--------—--— Severe: Severe: Deep to water [Fast intake, {Soil blowing---|Favorable. 
seepage. piping. | soil blowing, | 
| slope. 
l l l 
Jayem------------ Severe: ISevere: Deep to water Fast intake, |5011 blowing---| Favorable. 
| seepage. piping. | soil blowing, | 
! l | slope. 
1 | 1 1 


See footnote at end of table. 
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TABLE 15.--WATER MANAGEMENT--Continued 


T Limitations for-- Features affecting-- 
Soil name and | Fond T Enbankments, | T Terraces 


map symbol reservoir dikes, and | Drainage Irrigation l and | Grassed 
areas | levees l 1 | diversions | waterways 
l 1 | 
ByC*:; 1 1 i | 
Busher---------—— Severe: Severe: {Deep to water {Fast intake, [Soil blowing---| Favorable. 
seepage. piping. [ | soil blowing, | 1 
| slope. | | 
l 
Tassel----------- Severe: Severe: Deep to water {Fast intake, Depth to rock, |Depth to rock. 
depth to rock.| piping. l soil blowing. soil blowing. | 
i 
1 1 I 
Severe: Severe: Deep to water Fast intake, Slope, |Slope. 
seepage, | piping. l soil blowing, soil blowing» | 
slope. slope. | l 
1 i l 1 
Tassel----------- Severe: Severe: Deep to water Fast intake, [Slope, (Slope, 
depth to rock,| piping. { | soil blowing. | depth to rock,| depth to rock. 
slope. 5011 blowing. | 
l ! 1 
CaF--.------2----- Severe: Severe: \Deep to water Depth to rock, |Slope, Slope, 
Canyon | depth to rock,| piping. slope. | depth to rock.| depth to rock. 
slope. ) | 
l 
CbB--------------- Moderate: Severe: Deep to water  |Favorable------lErodes easily  |Erodes easily. 
Craft seepage. piping. | 
l 
Ce, CeB----- Moderate: | Severe; Deep to water Soil blowing,  |Erodes easily, {Erodes easily. 
Creighton seepage. | piping. erodes east ya! soil blowing. | 
Cl oro | Mode rate: Severe: Deep to water Soil blowing, |Erodes easily, |Erodes easily. 
Creighton | seepage, piping. | slope, soil blowing. | 
| slope. | erodes caging] j 
| i 
CeD---------------|Severe: Severe: Deep to water Soil blowing, Slope, (Slope, 
Creighton | slope. | piping. slope, | erodes easily,| erodes easily. 
l erodes easily.! soil blowing. 
l 
Cno: 1 ! 
Creighton-------- Severe: Severe: Deep to water S011 blowing, Slope, [Slope, 
slope. | piping. slope, erodes easily,| erodes easily. 
l erodea easily.| soil blowing. 
l l 
Norrest---------- |Moderate: {Moderate: Deep to water Depth to rock, |Depth to rock, |Erodes easily, 
depth to rock,| thin layer, slope, | erodes easily.| depth to rock. 
| slope. | hard to pack. erodes easily.| 
i | 
CnF*: | 
Creighton-------- Severe: [Severe: Deep to water Soil blowing, Slope, |Slope, 
| slope. piping. slope, erodes easily,| erodes easily. 
erodes easily.| soil blowing. | 
Norrest---- Severe: {Moderate: Deep to water Depth to rock, |Slope, |Slope, 
| slope. thin layer, slope, { depth to rock,| erodes easily, 
hard to pack. erodes easily.| erodes easily.| depth to rock. 
l 1 
DaB, DaD---------- | Severe: Bevere: Deep to water Droughty, Too sandy, IDroughty. 
Dailey | seepage. | seepage, fast intake, ] soil blowing. | 
I | piping. soil blowing. l 
! l 
DrB-------22------- ]Moderate: |Severe: Deep to water |Erodes easily  |Erodes easily {Erodes easily. 
Duroc | seepage. | piptng. I | 
! 
Du---------------- |Moderate: iSevere: Deep to water Flooding-- Favorable--—---| Favorable. 
Duroe seepage. | piping. | 
Go---------------- IModerate: Severe: Deep to water  [PFavorable------ Erodes easily Erodes easily. 
Goshen | seepage. | thin layer. | l 
Hm, HmB-----~-~---- |Moderate: Severe: Deep to water Pavorableg------ Favorable- -=| Favorable. 
Hemingford | seepage, piping. ! ! 
| depth to rock. 
l I 1 1 


See footnote at end of table. 
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Soil Survey 
TABLE 15.--WATER MANAGEMENT--Continued 
| Limitations for-- Features affecting-~ 
Soil name and | Pond T Embankments, Terraces 
map symbol | reservoir | dikes, and | Drainage | Irrigation | and Grassed 
areas levees E diversions waterways 
| 1 | 
HO (Moderate: Severe: |Deep to water [Slope ==... |Favorable------ Favorable. 
Hemingford | seepage, piping. | 1 
| depth to rock, ! | 
| slope. | l l 
t l l 1 
Ho---------------- (Severe: Severe: |Ponding, |Ponding, |Ponding, Wetness, 
Hoffland | seepage. seepage, 1 cutbanks cave.| droughty. | too sandy. droughty. 
1 piping, l l 
| | ponding. | | l 
! 
ImG*: 1 ) 1 
Imlay------------ | Severe: Severe: {Deep to water [Percs slowly, (Slope, |Slope, 
| depth to rock,| thin layer. | | depth to rock,| depth to rock.| depth to rock, 
| slope. | | slope. 1 | peres slowly. 
| 
Rock outcrop. | 1 1 | | 
1 
H 
IpB-- -|Severe: (Severe: Deep to water  |Droughty, |Too sandy, |Droughty. 
Ipage | seepage. seepage, | fast intake, | soil blowing. | 
| piping. | soil blowing. | l 
! 1 ! l 
JaB--------.-------|Moderate: | Severe; Excess sodium  |Wetness, JErodes easily, |Erodes easily, 
Janise | seepage. piping, | fast intake, | wetness, | excess sodium. 
l { excess sodium. | soil blowing. | soil blowing. | 
1 
JeB-—----- -2------|Moderate: ISevere: Deep to water |Past intake, |Erodes easily, |Erodes easily, 
Janise | seepage. | piping. | soil blowing, | soil blowing. | excess sodium. 
{ ! | excess salt, | 
| | excess sese] 
Jne---------------— |Moderate: |Severe: Frost action, |Wetness, {Erodes easily, |Excess salt, 
Janise | seepage. | piping, excess salt. | erodes easily,| wetness. | erodes easily, 
l | excess sodium, excess salt, | excess sodium. 
| excess salt. | excess agaiun: 
Jo------- 一 一 一- 一 一 ”一 一 IModerate: |Severe: Deep to water Erodes easily, |Erodes easily Erodes easily, 
Janise | seepage. | piping, | excess salt, | excess sodium. 
| excess salt, | ] excess sodium. 
1 | excess sodium. | 1 | ) 
l 1 
Ja8B--------------- | Severe: [Severe: Deep to water Fast intake, Erodes easily, |Erodes easily. 
Jayem seepage. | piping. soil blowing. soil blowing. 
l | 
JXB---------2--2---- |Severe: ISevere: Deep to water |Fast intake, Soil blowing---| Favorable. 
seepage. | piping. | soil blowing. | | 
l 
Severe: [Severe: JDeep to water Soil blowing--~|Soil blowing---| Favorable, 
seepage. | piping» i 
| 
Severe: [Severe: Deep to water |Soil blowing, |Soll blowing--~{ Favorable. 
seepage. | piping. | slope. l 1 
l 
| Moderate: |Severe: Deep to water Pavorable------ {Erodes easily Erodes easily. 
Keith seepage. | piping. | | 
| 
KeQ--------------- IModerate: |Severe: [Deep to water |Slope---------- {Erodes easily [Erodes easily. 
Keith | seepage, | piping. I l l 
| slope. ! | | 
i 
Lo---------------- Moderate: | Severe: I Erodes easily, |Wetness, 
Lamo Variant | seepage. | piping, | ponding. erodes easily. 
| ponding. 1 I [ 
| 1 l 1 
Ln*: ! 1 | l l 
Las Animas------- Severe: ISevere: | FLooding, |Wetness, Wetness, Favorable. 
seepage» | piping, | eutbanks cave.] soil blowing, soil blowing. 
| wetnesa. i | flooding. | 
1 i | | 


See footnote at end of table. 
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Soll blowing. 


Limitations for-- Features affecting-- 
Soil name and Pond | Embankments, ] Terraces 
map symbol 1 reservoir | dikes, and Drainage Irrigation 1 and | Grassed 
| areas levees | diversions | waterways. 
[三 | 
l | 
| 1 | 
[Severe: Flooding, Wetness, Erodes easily, |Excess sodlum, 
seepage. | piping, excess salt, flooding. | wetness. erodes easily. 
wetness, excesa sodium. 
| excess sodium. | l | 
l 
Severe: Severe: Flooding, Wetness, Erodes easily, |Excess sodium, 
seepage. piping, | excess salt, flooding. | wetness. erodes easily. 
| wetness, | excess sodium. I 
| | excess sodium, | 

Lp---------------- |Severe: |[Severe: {Ponding, Ponding, Erodes easily, |Wetness, 

Lisco | seepage. | piping, | flooding, erodes easily,| ponding. | excess sodium, 
l ponding, | eutbanks cave. | flooding. erodes easily. 
| | excess sedis] | | 

MaB*: I | 1 | 
| Severe: ISevere: |Deep to water [Soil blowing---|Too sandy, Favorable. 
| seepage. seepage, I soil blowing. 
l piping. | 
------|Moderate: ]Severe: |Deep to water [Soil blowing---|Soil blowing---| Favorable. 
| seepage. | piping. | | 

Mack: l | | 

Manter----------- |Severe: Severe: {Deep to water |Soil blowing---|Too sandy, | Favorable. 
| seepage. seepage, 1 | soil blowing. | 
piping. | | | 

Satanta---------- | Moderate: |Severe: [Deep to water [Soil blowing, Soil blowing---|Favorable. 
| seepage, | piping. l slope. | 
| slope. 1 | 

MO =- |Severe: |Severe: Ponding, |Ponding, Ponding, Wetness, 

Marlake | seepage. seepage, eutbanks cave.| drougnty. too sandy, droughty. 
| | piping, | s011 blowing. 

l ponding. | | 
Md---------------- |Moderate: [Severe: Deep to water | Flooding Erodes easily Erodes easily. 
MeCook | seepage. | piping. | | l 
NoD, NoP---------- {Severe: Moderate: [Deep to water [Depth to rock, |Slope, Slope, 

Norrest | slope. { thin layer, | slope, depth to rock,| erodes easily, 
] hard to pack. | erodes easily.| erodes easily.| depth to rock. 
| | | 

----2---|Severe: (Moderate: [Deep to water [Depth to rock, |Slope, Slope, 
| slope. thin layer, [ | slope, depth to rock,| erodes easily, 
| | hard to pack. | | erodes easily.| erodes easily.| depth to rook. 

Canyon----------- |Severe: |Severe: [Deep to water [Depth to rock, |Slope, Slope, 
| depth to rock,| piping. | slope. depth to roek.| depth to rock. 
| slope. l I 
] l 1 

OtD*: | | | 

Oglala-----------|Moderate: |Severe: Deep to water Soil blowing, |Erodes easily, |Erodes easily. 
| seepage, piping. | | slope. soil blowing. 
| depth to rock,| | 
| slope. i l 1 
] 1 | l 1 

Canyon----------- | Severe: | Severe: [Deep to water [Depth to rock, |Depth to rock Depth to rock. 
depth to rock.| piping. | | slope, 1 

OtP*: | 1 l 1 l 

Oglala----------- | Severe: Severe: {Deep to water |So11 blowing, |Slope, Slope, 

| slope. piping. | | slope. erodes easily,| erodes easily. 
l l 


See footnote at end of table. 
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TABLE 15.--WATER MANAGEMENT--Continued 


Soil Survey 


Limitations for-- 


Features affecting-- 
T Terraces 


j 
So11 name and | Pond Embankments, | 
map symbol | reservoir | dikes, and Drainage Irrigation l and l Grassed 
1 areas levees diversions | waterways 
| i I l 1 
OtF*: 1 I 1 i | 
Canyon----------- Severe Severo: Deep to water |Depth to rock, |Slope, | Slope, 
depth to rock,! piping. | slope. depth to rock.| depth to rock, 
| slope. | 
Rh---------------- Moderate: ISevere Deep to water Favorable------ Erodes easily {Erodes easily. 
Richfield | seepage. piping. | l 
| 
RkG*: l 1 
Rock outcrop. | 
| l | 
Tassel----------- Severe: Severe: Deep to water |Fast intake, ISlope, [Slope, 
depth to rock,! piping. | soil blowing. | depth to rock,| depth to rock. 
| slope. l | soil blowing. | 
l l | 
Ro, RoB. —-|Moderate: Severe: Deep to water {Depth to rock Depth to rock [Depth to rock. 
Rosebud | seepage, | piping. 1 l 
| depth to rock. | l 
l | | | 
—|Moderate: |Severe: Deep to water [Depth to rock, |Depth to rock |Depth to rock. 
| seepage, | piping. | slope. 1 | 
| depth to rock, | 1 l | 
| slope. | | 
1 ! 1 1 | 
Cangon-----------|Severe: [Severe: Deep to water |Depth to rock, |Depth to rock [Depth to rock. 
| depth to Pee p piping. | slope. | | 
! 
RsF': | | I l 
Rosebud------ ----|Severe: ISevere: Deep to water |Depth to rock, |Slope, {Slope, 
| slope. | piping. | slope. | depth to Rocks) depth to rock. 
Canyon-----------|Severe: | Severe: Deep to water |Depth to rock, |Slope, {Slope, 
| depth to rock,l piping, slope. | depth to rock.| depth to rock. 
| slope. I l 
! | 
SbB*: ! | 1 | 
Sarben----------- |Severe: [Severe: Deep to water |Past intake, [Soil blowing---|Favorable. 
| seepage. | piping. soil blowing. | l 
I | | 
Busher-- --|Severe: {Severe: Deep to water |Past intake, |Soil blowing---| Favorable. 
| seepage. | piping. Soll blowing. | I 
l l 
SbD*; l I I 
Sarben-----------|Severe: |Severe: Deep to water |Fast intake, [Soil blowing---| Favorable. 
| seepage. | piping. soil blowing, | 
| slope. 1 1 
i 1 1 1 | 
Busher----------- l Severe: lSevere: Deep to water |Fast intake, {Soil blowing---| Favorable. 
| seepage. | piping. { soil blowing, | I 
| | slope. | 
I l 1 l 
StB---------------|Moder&te: (Severe: Deep to water Soil biowing---|Soil blowing—--| Favorable, 
Satanta | seepage. | piping. 1 d | 
| 
St, StD---------- [Moderate: [Severe: {Deep to water [Soil blowing,  |3o11 blowing~-~| Favorable. 
Satanta | seepage, | piping. | slope. I { 
| slope. | | | 
Su---------------- |Modera&te: [Severe: Ponding, Ponding, {Erodes easily, |Wetness, 
Scott Variant | seepage, | piping, percs slowly, | percs slowly, | ponding. erodes easily, 
| depth to rock.| ponding. | frost action. erodes easily.| | peres slowly: 
l 1 l t 
TaF--------------- [Severe: |Severe: [Deep to water |Fast intake, |S1ope, {Slope, 
Tassel | depth to rock,| piping. i | soil blowing. | depth to rock,| depth to rock. 
| slope. | l | soil blowing. | 
l i l 1 
YaD--------------- {Severe |Severe: Deep to water |Droughty, [Too sandy, IDroughty. 
Valent | seepage. | seepage, fast intake, | soil blowing. | 
| | piping. | soil blowing. | | 
1 


See footnote at end of table. 
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TABLE 15.--WATER MANAGEMENT--Continued 


T limitations for-- 
5011 name and | ‘ont bankments , 
map symbol | reservoir | dikes, and 


YaE--------------- |Severe: 
Yalent | seepage, 
| slope. 
1 
van, VdD---------- |Severe: 
Yalent | seepage. 
1 
[Severe 
seepage, 
slope. 
Severe: 
seepage. 
YnE, VnP---------- l Severe: 
Valentine | seepage, 
| slope. 
YtB--------------- | Severe: 
Vetal | seepage. 
1 
YtO6-------2-------- |Severe: 
seepage. 


Vetal l 
] 


| 

|Severe: 

| seepage, 
| piping. 


to 


JSevere: to 
| seepage, 
| piping. 
Severe: to 
seepage, 
piping. 
Severe: to 
seepage, 
piping. 


to 
seepage, 
piping. 
Severe: to 
piping. 
Severe: to 


1 
| 
| 
| 
1 
1 
| 
1 
| 
Severe: 
l 
| 
| 
t 
| 
| piping. 


water 


water 


water 


water 


water 


water 


water 


atures affecting-- 
erraces 
and 


Slope, 

| too sandy, 
soil blowing. 

i 


Droughty, |Too sandy, 
fast intake, | soil blowing. 
soil blowing. 


[Droughty, 
| fast intake, 
| soil blowing. 


Slope, 
too sandy, 
soil blowing. 


Droughty, 
fast intake, 
soil blowing. ! 


|Droughty, 
| fast intake, | 
| soil blowing. | 


|Droughty, (Slope, 
| fast intake, | too sandy, 
| soil blowing. | soil blowing. 


Too sandy, 
soil blowing. 


Soil blowing, 
slope. 


* See description of the 


map 


Soil blowing---|So11 blowlng--- 
) 


1 
[Sos blowing--- 


207 


l Grassed 


Slope, 
droughty. 


Droughty. 


{Slope, 
droughty. 


Droughty. 


{Slope, 
| droughty. 


Favorable. 


Favorable. 


unit for composition and behavior characteristics of the map unit. 
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(The symbol < means less than; > means more than. 


ENGINEERING INDEX PROPERTIES 


Soil Survey 


Absence of an entry indicates that data were not estimated] 


T Classification Frag- | Percentage passing 
Soil name and Depth} USDA texture iments sieve number-— 
map symbol i Unified | AASHTO >3 I T T 
| | | inches! 4 ! 10 A0 | 200 
| " I | = I | | 
Ac, ACB, AcC----- | 0-8 |Loam------------- ML, CL JA-4, A-6 o 100 | 100 95-100170-90 
Allianee 8-16|Silty clay loam, ICL lA-T, A-6 | 0 100 | 100 95-100180-100 
silt loam. t | 
l1i6-20|Silt loam, very ML, CL JA-4, A-6 0 100 | 100 |95-100/70-90 
fine sandy loam. | I l 1 
20-46 |Very fine sandy (ML la-4 <5 185-90 18590 |60-70 151-65 
! loam, silt loam, | | I l | 
H | loam. l ! l l 
[1660 Weatheres bedrock] ==- | — --- | --- | --- | --- | --- 
ArB*, ArC*, ArD*:| H H I 
Alliance-------- | 0-8 [Loam--——--—------ IML, CL {A-h, A-6 0 100 | 100 195-100]70-90 
8-21|Silty clay loam, Jet JA-7, A-6 0 {100 | 100 195-100180-100 
l | silt loam. l 1 j l 
|21-26[S11t loam, very |ML, CL [A-4, A-6 0 ] 100 | 100 |95-100/70-90 
I fine sandy loam. | l | | 
126-12] Very fine sandy  |ML ET <5 185-90 [85-90 [60-70 |51-65 
1 loam, silt loam, 1 l 
| loam. | t l 1 | 
142-60 |Weathered bedrock] -一 | =-- --- --- =-=- | --- i --- 
1 i 
Rosebud--------- | 0-8 |[Loam------------- ML, CL, Geh 4-6 | 0 [95-100 RR alae 55-90 
CL-ML 
] 8-24]Clay loam, loam [CL la-6, A-7 | 0  195-100|80-100[80-100|60-85 
上 24-341Sandy loam, SM, ML, lant, a-6 | 0 95-100[80-100|60-85 | 35-60 
loam, very | SC, cL | l l 1 
| | fine sandy loam. l 1 i 
34780 Montnesed bedrogil --- l --- d--- ! ~-- e | --- --- 
Ba------------—---| 0-6 |Fine sand-------- SM A-2 0 195-100190-100165-80 |20-35 
Bankard | 6-60|Stratified loamy |SP, SP-SM,|A-2, A-3 | 0 90-100|50-100150-75 0-20 
i | fine sand to SM t 
| ] gravelly coarse | | l l 
| sand. l l | 
l 
BbB-------------- | 0-4 |Very fine sandy |ML, SM A-4 0 95-100185-100160-85 |40-65 
Bankard { loam. 1 
| 4-60{Fine sand, loamy |SP-SM, SM |A-2, A-3, <5 [80-100175~1001 40-70 5-35 
t | sand, loamy fine A-1 1 
! sand. 1 | | 
Br, BrB, BrC-----| 0-14|Very fine sandy |ML, OL-ML,!A-4 | 0 95-100|95-100|85-100|80-100 
Bridget l | loam. cL 
(14-19|Very fine sandy IML, CL-ML,lA-4 Poo 95-100] 95-100/85~100| 80-100 
| loam, silt loam.| CL i l 
19-60 |Very fine sandy  |ML, CL-ML,ÍA-! poo 95-100195-100185-100180-100 
| loam, loam, silt! CL [ l | l 
| loam. l 1 l 
1 l | 1 l | 
BuB*, BuC*, BuD*: i | i | M 
Busher---------- O-12[Loamy very fine  |SM, ML, la-2, a-4 | o 100 [90-100|80-100[ 36-60 
4 sand. SM-SC, l l { | 
I | CL-ML | | l | 
12-58!Loamy very fine SM, ML, 1A-2，A-4 | 0 100 190-100|80-100[30-60 
| sand, fine sandy] 3M-SC, | | l l 
1 | loam, very fine | CL-ML | | l l | 
| | sandy loan. l 1 ll 
[29560 Weathered beare] --- | --- | — | --- | -= --- ! --- 


See footnote at end of table. 


ibiquid 


l 
l 
i 
I 
i 
| 
i 
| 
| 
i 
i 
l 
! 
| 
i 
1 
l 
| 
1 
j 


limit 


Pet 


25-40 
30-50 


25-40 
«30 


«25 


<25 


NP-5 


NP-5 
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] [ Classification [Frag- | Percentage passing 
Soil name and [Depth] USDA texture ) Iments sieve number-- Liquid | Plas- 
map symbol 1 | | Unified | AASHTO | > 3 1 limit | ticity 
| | | ! lanches| 4 | 19 A0 | 200 index 
LE | Lt | | ET 
BuB*, BuC*, BuD*:| 1 l | 1 l 
Jayem----------- | 0-8 [Loany very fine SM lA-4, A-2 i 0 85-100] 75-100 55-95 |25-50 | 0-25 | NP-5 
sand. 
| 8-37| Fine sandy loam, |ML, SM {A-4, A-2 1 0 85-100|75-100|70-95 [25-60 | 20-25 | NP-5 
l | very fine sandy I | i 
l | loam, loamy very l 1 l | 
| fine sand. 1 1 [ j | 
37-60|Loamy sand, loamy|SM A-2 lo 85-100175-100165-80 25-35 | -— NP 
| fine sand, sand. l | l l | 
1 1 l | 1 i | 
BvO*, BvF*: | | | | | 上 
Busher---------- | 0-13lLoamy very fine ISM, ML, A-2, A-4 | 0 | ioo (90-100/80-100130-60 «25 | NP-5 
| sand. | SM-SC, 1 | ] | | 
1 | CL-ML l i | 1 | 1 1 
113-55/Loamy very fine SM, ML, JA-2, A-4 | 0 1 100 90-100180-100)30-60 <25 NP-5 
| sand, fine sandyl SM-SC, I l i l i 
loam, very fine CL-ML [ | | i 
| sandy loam. i 1 1 1 | 
[55-60] Weathered bedrock] --- | --- | --- --- --- --- --- | -=-~ | --- 
Tassel---------- | o-4 |Leamy very fine |ML, SM A-4, A-2 o 95-100 | 90-100| 75~100 | 30-65 | «25 NP-7 
sand. | 
| 4-14|Fine sandy loam, |ML, SM A-4, A-2 o [95-100/90-100175-95 [30-65 | <25 | NP-7 
1 loamy very fine 1 I 1 
l sand, loamy fine t 1 l { l 
I sand, 1 i | | 
14~60|Unweathered j am I -—— --- | --- --- | --- | -~- ~-- | -- 
| bedrock. | | 1 1 | | 
CaR-------------- 0-7 |Very fine sandy |ML, CL, {a-4 0-5 190-95 175-95 150-95 [50-75 | 15-30 | 2-10 
Canyon loam. | CL-ML H I 1 I 
7-14|Very fine sandy  |ML, SM, [A-3 | 0-5 60-95 [50-95 145-95 135-75 | «20 | NP-10 
1 loam, loam, sc, GM l ] 
gravelly loam. | i H ! l 1 1 
114-60! Weathered bedrock} ==" | -=-- | --- --- lc | --- | --- -—- | --- 
CbB-------------- 0-5 |Very fine sandy  |ML, CL-ML,lA-h, A-6 | 0 95-100)95-100]85-100150-98 «25 | NP-15 
Craft l | loam. cL l | i 
| 5-60|Very fine sandy 1MT ， CL-ML,là-5, A-6 | 0 195-100} 95-100 | 85-100 50-98 <25 NP-15 
loam, silt 1oam,! CL l 1 | | 
l 1 loam. l ] 
1 1 1 1 1 ! 
Ce, Cep, Cel, ! l | l 
CeD------------- 0-8 [Very fine sandy ML ta-4 } 0 100 190-100|85-100|50-65 20-25 ] NP-5 
Creighton } loam. l 1 l i 
| 8-20|Very fine sandy ML, CL-ML A-4 1.9 100 90-100 85-100]60-80 | 20-30 NP-10 
loam, loam. l 1 
20-60!Very fine sandy ML, CL-ML Ach | o 100 190-100 85-100160-80 | 20-30 NP-10 
| loam, loam, l I 1 l 1 
l | loamy very fine l ] l l 
l | sand. 1 | 
I i | i 
CnD*, CnP*: l 1 1 I 
Oreighton------— 1 0-9 [Very fine sandy IML [Aet | 0 | 100 90-1001 85-100150-65 20-25 i NP-5 
I loam. l 1 
1 9-231Very fine sandy INL, CL-ML |A-à { o | 100 | 90-100} 85-100} 60-80 | 20-30 NP-10 
i | loam, loam. l 1 1 i | 
123-601Very fine sandy ML, CL-ML Iëch | 0 | 100 190-100]85-100]60-80 | 20-30 | NP-10 
loam, loam, 1 1 l 1 
loamy very fine | l 1 | | 1 | 1 
| sand. | | | | | 1 
Norrest--------- | 0-4 ILoam------------- IML, CL A-6, A-7 | 0 | 100 100 190-100|70-100| 35-45 | 10-20 
4-24131iltw clay loam, ICL, CH AT 0 | 100 100 [85-100/60-95 | 40-65 15-35 
| elay loam, siltyl | 1 [ | 
l clay. l | 1 1 l 
[24-60 Weathered bedrock --- | --- --- | =--- -- | = | --- | --- | --- 
DaB, DaD-- 0-15|Loamy sand------- 13M ]A-2, A-4 D { 100 100 170-95 |20-40 | | NP 
Dailey 15-60|Loamy sand, fine |SP-SM, SM lA-2, A-3 o | 100 95-100175-95 | 5-35 | | NP 
| sand, sand. | | l | | | | | | 


See footnote 


at end of table. 
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TABLE 16.--ENGINEERING INDEX PROPERTIES--Continued 


T T Classification Prag- Percentage passing 
Soil name and  |Depth| USDA texture | menta | sieve number-- |Liquid | Plas- 
map symbol l i | Unified | AASHTO | >3 | | limit | ticity 
[ { | linehes| A | 10 | An 200 | | index 
| | | | Bet | ER 
DrB--------------| 0-5 |Loam-------—---—- IML, OL-ML |A-4 D | 100 190-100|85-95 |75-85 | 25-35 | 5-10 
Duroc | 5-35|Loam, silt loam |ML, CL-ML [A-4 9 | 100 [90-100]85-95 |65-85 | 25-35 | 5-10 
135- 760l Loam, silt loam In. CL-ML [A-4 | 0 | 100 |30- 100185- -95 |65-85 | 25-35 | 5-10 
I I 
Du-------------—— | 0-29|Loam------------- IML, CL-ML |A-4 H 100 | 100 [95-100|50-85 | 20-30 | NP-10 
Duroc |29-60|Very fine sandy  !ML, CL-ML [A-h Io 100 | 100 195-100150-85 | 20-30 | NP-10 
l | loam, loam, silt| 1 i | I l 
| | 
Goma ~-----| 0-9 lLoam------------- ICL, CL-ML,|a-u, A-6 | 0 100 195-100|90-100|70-95 | 20-40 | 3-20 
Goshen I | | ML | i | i l l 
| 9-35|Si1lty clay loam, [CL lA-6, A-4 | 0 1100 | 100 [90-100|65-95 | 25-40 | 8-22 
| | loam, silt loam. | l 1 | ] | 1 | 
135-601St11t 1oam，1oam，|CL，CL-ML |A-4, A-6 | 0 | 100 | 100 [90-100!70-95 | 20-35 | 4-15 
H | very fine sandy | I l l l l 
| | loam. | | | | l | | 
Hm, HmB, HmC----- | 0-10lLoam-- --|CL, OL-ML |A-4, A-6 O 1100 | 100 185-100|60-90 | 20-35 5-15 
Hemingford 110-25|Clay loam, sandy ICL, SC A-6, A-7 | 0 j 100 | 100 |80-100135-85 | 30-50 | 12-25 
1 | clay loam, loam. l ( l 
125-42|Sandy clay loam, |CL, CL-ML,|A-6, A-4 o 495-100] 90-100 | 85-100]35-85 | 25-40 5-15 
loam, sandy SC, SM-SC 1 l l 
1 | loam. 1 l 
| 42-60 lWeathered bedrock! = --- l --- -—- — | — en | = 一 | --- -一 
Ho------- -| 0-5 |Fine sandy loam  |SC, CL, {A-4, A-6 0 100 | 100 |70-95 |40=75 | 15-35 4-14 
Hoffland H i CL-ML, I l I 
I ! | SNM-SC 1 l 1 ] 
| 5-52|Fi1ne sand, sand, |SP-SM, SM |A-2, A-3 | o 100 | 100 {51-90 | 5-35 -—- NP 
I | loamy fine sand.| | I l l i l 
42-51]Fine sandy loam |SM, SM-SC [A-4 D | 100 | 100 170-85 135-45 «20 | NP-7 
51-60|Fine sand, sand, |SP-SM, SM |A-2, A-3 | o | 100 | 100 151-90 | 5-35 — NP 
1 | loamy fine sand.| l 1 | 
1 1 1 l l t l 1 ] 
ImG?: I | l 1 1 I i l 
Imlay----------- 0-121Loam-------------|OL la-6, A-7 | 0-5 1|95-100190-100[85-100]60-95 | 30-45 | 10-20 
12-60 | Weathered ?edreek| -—— | 一 - | -一 | --- | --- | --- | o | - | --- 
i 
Rock outerop. | | h 1 l | | | | 
IpB-------------- 0-6 |Loamy fine sand [SM lA-2, A-4 o | 100 100 180-100115~40 | --- NP 
Ipage 6-60|Loamy fine sand, |SM, SP-SM |A-=2, A-3 0 loo | 100 (180-1001 5-35 | =-=- | NP 
| loamy sand, fine] I l l 
a ol MEME Fu 
TAB | 0-15|Loamy fine sand Ley, SM-SC,|A-2, A-4 o 100 | 100 ]T75-100|15-55 | «20 | NP-5 
Janise 1 | ML, CL-ML| i I 
{15-25|Loam, silt loam, ICL, CL-Mb |A-4, A-6 0 100 100 |95-100165-95 | 20-40 5-20 
| | silty clay loam. | l [ 
|25-60|Loam, very fine ML, CL, Ja-4 0 | 100 100 [90-100|55-50 | 20-35 3-10 
l | sandy loam, silt} CL-ML 上 | l 1 
| | loam. | l | | | 
-| 0-18!Loamy fine sand 1SNM，SM-SC |A-2, A-4 0 100 100 {80-100|15-40 «20 | NP-5 
Janise 118-29|Loam, silt loam, |OL, CL-ML [a-4, A-6 | 0 | 100 100 ]95-100|70-95 2540 | 5-15 
1 | silty clay loam.| l i i i [ 
|29-60| Very fine sandy |ML, CL, Ach, A-6 | 0 100 100 [90-100|50-90 | «25 | NP-12 
I loam, loam, silt! CL-ML 1 H i 1 i l 
| | loam. I | | l | i | 
ML, CL, [A-4, A-6 | 0 100 | 100 [|95-100[70-90 | 20-35 | 3-15 
Janise | l CL-ML I l 1 { 1 | 
| 2-6 let loam, silty [CL A-6, A-7 0 | 100 [| 100 ji90-100170-95 | 25-50 | 10-25 
i | clay loam, clay | l l | 
I loam. 1 l 1 i | 
| 6-60lLoam, very fine |ML, CL, A-4, A-6 | 0 100 | 100 [95-100165-100] 20-35 | 3-14 
i | sandy loam, silt} OL-ML | ) 
| | loam. i 1 i | i | 


See footnote at end of table. 
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TABLE 16.--ENGINEERING INDEX PROPERTIES--Continued 


T T 全 Classification Frag- Percentage passing 
Soil name and |Depth] USDA texture | ments | sieve number-- Liquid | Plas- 
map symbol | 1 | Unified | AASHTO >3 | | limit | ticity 
| l inches] 4 | 10 | 40 | 200 | index 
l = 1 i Fot | | l 1 Pet 
Jog--------------- 0-2 |Loam--------—----- IML, CL-ML,|A-h, A-6 D | 100 | 100 |90-100l165-95 | 20-35 2-12 
Janise | | cL l ! 
| 2-10]Loam, silt loam, |CL-ML, CL [a-4, A-6 0 | 100 100 195-100170-95 | 25-40 | 5-15 
| silty clay loam. | i l 
{10-60|Very fine sandy |ML, CL-ML,lA-8, A-6 0 | 100 | 100 190-100150-90 | 《25 NP-12 
! | loam, loam, silt| CL | 1 | I 
| loam. | 1 l l i 
I i I | 1 | 
JsB-------------- 0-281Loamy sand------- [su A-2 0 | 100 | 100 75-98 |15-30 -—- | NP 
Jayem 128-38|Loam, silt loam, [CL, CL-ML |A-4, A-6 0 | 100 | 100 j195-100165-95 | 25-40 | 5-20 
1 | sandy clay loam.| I 1 
38-60|Very fine sandy [ML AA 0 | 100 | 100 90-100[55-90 20-35 NP-10 
| 1 10am en | 1 | | | 1 | 
JxB--~~~--------- | 0-14|Loamy fine sand SM ]A-2 D 185-100/75-100175-85 125-35 20-25 NP-5 
Jayem 114-34|Fine sandy. loam, |ML, SM 14-84, A-2 0 185-100|75-100|7T0-95 |25-60 20-25 NP-5 
I | very fine sandy 1 | i 
! | loam. 1 1 l 
|34-51 |Fine sandy loam, INL, SM AM, A-2 o [85-100}75-100]70-95 |25-60 20-25 NP-5 
| very fine sandy | 1 l 
l | loam, loamy very 1 l | | 
| fine sand. 1 l 1 
151-601Loamy sand, loamy|5M [A-2 | o 85-100175-100165~80 |25-35 -—- NP 
| | fine sand, sand.| | 1 | 
JyB, JyC--------- | 0-11]Fine sandy loam |SM A=}, A-2 | 0 185-100175-100155-95 125-50 | 20-25 | NP-5 
Jayem 11-26|Fine sandy loam, |ML, 5M A-4, A-2 | 0 85-100} 75-100|70~95 | 25-60 20-25 NP-5 
| very fine sandy | 1 | i 
loam. ! 1 l 1 l i 
26-60|Fine sandy loam, IML, SM A-4, A-2 | 0 185-100175-100170-95 |25-60 | 20-25 | NP-5 
very fine sandy | | | 
| loam, loamy very l | l 
fine sand. l 1 | | | i 
1 i i 
Ke, KeB, KeC----- 0-8 lLoam------------- IML, CL, lA-4 0 100 | 100 85-100|85-100| 20-35 2-10 
Keith CL-ML | 1 l 
8-36|811t loam, silty [CL là-6, A-7 | Q 100 | 100 95-100|85-100| 30-45 10-25 
clay loam, loam. 1 l l ) 
136-60]811t loam, loam, IML, OL, Ach, A-G | 0 100 100 190-100|85-100| 20-35 2-12 
1 very fine sandy | CL=ML | l l 
| me | | | | | | i 
Te--------------- | 0-5 [Loame------------ IML, CL-ML,|A-h, A-6 | o 100 | 100 195-100150-90 | 20-35 | 2-12 
Lamo Variant | cL 1 1 l 
5-37|Loam, very fine |CL-ML, CL [A-4, A-6 o 100 | 100 95-100155-95 20-40 4-18 
sandy loam, silt} | [ 1 I l 
| loam. 1 | i l 
37-60|Loam, very fine  |ML, CL-ML,lA-h, A-6 [9 100 | 100 [95-100150-90 | 20-35 2-12 
l sandy loam, silt] CL l | l | [ 
loam. l [ l 
! I I l 
In*: ! i i | 
0-9 [Very fine sandy SM, ML pt D 100 [95-100|70-90 [40-60 | 20-25 NP-5 
loam. 
9-42|Stratified very  |SM, ML A-2, A-4 o, |95-100|90-100|55-90 |25-55 | 20-25 | NP-5 
fine sandy loam 1 1 1 | l 
| to loamy fine | | I 
sand. l | | | | 
l 1 
{42-60|Fine sand- SM, SP-SM |A-2, A-3 | 0 | 100 |95-100175-200) 5-25 | --- | NP 


See footnote at end of table. 
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Soil Survey 
TABLE 16.--ENGINEERING INDEX PROPERTIES--Continued 
Classification Frag- Percentage passing f [ 
Soil name and  |Depth| USDA texture | {ments sieve nunber-- [Liquid | Plas- 
map symbol l | Unified AASHTO 1>3 | | limit | ticity 
| | | |1nebes| 4 | 10 | uo | 200 | | index 
in Pet | T T Pet | 
l 1 I | I l 1 l 1 
Ln*: 1 I 1 | l 1 l | 1 | 
Líaco--------—-- | 0-5 [Very fine sandy |ML, OL-ML,[A-4 9 100 | 100 185-100150-90 | <25 | NP-10 
1 loam. | cL i l 1 { l 
| 5-10iVery fine sandy JML, CL=ML, [A-4 0 100 100 [85-100]50-90 | «25 | NP-10 
1 loam, loam, | cL 1 | i I 
1 | loamy very fine | l l 1 l i 
l sand. l | l ! | | 上 
110-40]Very fine sandy 3M, SM-SC,|A-4, A-2 D 100 95-100160-95 |30-65 | «25 | NP-5 
| loam, fine sandy! ML, CL-ML l l | l | 
l loam, loamy very! 1 l | l 
l fine sand. l l 1 | 
|40-60]Fine sandy loam, |SM, SP-SM,lA-h, A-2,| © | 100 195-100151-85 | 5-55 | «20 | NP-5 
| | loamy fine sand,| ML, SM-SC] A-3 I I l | l 
| | sand. | l H | H | | | 
Lo---------------| 0-5 [Very fine sandy  |ML, CL-ML,|A-^ 0 | 100 100 [85-100]50-90 | «25 | NP-10 
Lisco l loam. | cL l i I l 
| 5-18|Very fine sandy IML, CL-ML,/A-4 | 0 | 100 | 100 J85-100/50-90 | «25 | NP-10 
l | loam, loam, cL 上 | l l 
1 | loamy very fine l l l l | i I 
! | sand. I l ! 1 i l i 
118-60|Very fine sandy |SM, SM-SC,[A-4, A-2 | o 100 |95-100160-95 130-65 | «25 | NP-5 
{ | loam, fine sandy] ML, CL-ML | 1 | I ] l i 
l | loam, loamy very l l l 1 l l 
| | fine sand. l | | l | | | | 
Lp----------2----- | 0-5 |Very fine sandy  |Mb, CL-ML, |A-4 | 9 | 100 } 1090 |95-100|50-90 | 15-30 | NP-10 
Lisco 1 loam. cL i i l i l 
| 4-i5|Very fine sandy  |ML, SM, A-4 | 0 | 100 100 130-100[35-75 | 15-30 | NP=10 
| | loam, Loam, fine! CL, 30 l l l I 
1 | sandy loam. I l i I | 
115-60|Very fine sandy  |ML, SM, 只 一 上 | 0 100 ]95-100]80-100|40-70 | <25 NP-5 
l | loam, loamy very! SM-SC i [ | l l 
l | fine sand. | l 
f l 1 l 1 
MaB*, MaC*: | | | 
Manter---------— 0-12|Fine sandy loam Jay, ML A-2，A- | 0 95-100175-100| 45-85 | 25-55 一 一 一 NP 
[12-34|Pine sandy loam, |SM, ML, A-2, A-4 | 0 95-100|75-100|50-85 [30-55 | 15-25 | NP-5 
| sandy loam. | CL-ML, | | | | 
| SM-sc I | 
34-60|Sandy loam, loamy|SM A-2, A-4,] 0  195-100|75-100|40-85 |15-50 | --- | NP 
sand, loamy final ] a-i | l l l 
| sane- | | | | | | 
Satanta-—-------| 0-16|Fine sandy loam ISM, ML lA-4 Io 100 195~100160-85 | 45~60 «25 | NP-5 
16-31|Loam, clay loam, |SC, CL là-7, A-6 | 0 100 |95-100|175-100/140-75 | 25-45 | 11-25 
| sandy elay loam. l I | l | 
31-60|Loam, clay loam, IML, CL, lA-4, A-6 | 0 100 95~100160-100140-80 | 20-36 | 2-15 
| very fine sandy | SM, SC | l l I 1 | 
| loam. | l | | | l l | 
Momo | 0-13|Very fine sandy SM, ML [4-4 0 | 100 100 [|70-85 140-55 | «20 | NP 
Marlake loan. l i l l l 
|13-20|Fine sand, loamy |SP-SM, SM ÍA-2, A-3 o | 100 | 100 150-85 | 5-35 --- | NP 
I sand, loamy fine | | | I l 
l sand. | i I l l 
}20-60|Sand, fine sand, |SM, SP-SM [A-2, A-3 0 100 100 [50-80 | 5-35 — | NP 
| loamy fine sand. | | | | 
1 
MA -> | 0-12] Leam---- ML, CL, ]a-A 0 100 100 |9 5-100160- 100j 20-35 | 2-10 
McCook ! | CL-ML i | 
112-60|Very fine sandy |ML, CL, {a-4 0 | 100 100 |95- 100! 80- 100i <20 NP-10 
| loam, silt loam,| CL-ML | i l l 1 
| | loam. | l I | | | | | | 
NoD, NoF.-------- | 0-4 |Loam--———--—------|ML, CL A-6, A-7 0 | 100 100 190-100|70-100| 35-45 | 10-20 
Norrest | 4-21|Silty clay loam, |CL, CH |A-7 o | 100 100 185-100160-95 | 40-65 | 15-35 
1 | clay loam, silty l ! l I | I 
l | clay. 1 | l [ | | I 
|21-60| Weathered bedrock! --- --- | --- | ~~ | — [7 -| one | e | =- 
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T Classification Prag- | Percentage passing 
Soil name and |Depth! USDA texture ! ments | sieve number-— {Liquid | Plas- 
map symbol 1 ) Unified | AASHTO >3 | | limit | ticity 
| | | inches| 4 10 ho 200 | index 
Z t "EI BEEN 
Non: 1 I i l 
Norrest--------- | 0-4 lLoam-------------[ML, CL [A-6, A-7 | 0 ] 100 100 1]90-100|TO0-100| 35-45 | 10-20 
| ü-221811ty clay loam, ICL, CH |A-7 0 | 100 100 185-100160-95 | 40-65 | 15-35 
1 | clay loam, silty! | l l | 
[ clay. l l | | [ 
122-60|Weathered bedrock --- | --- -—- | -=-~ --- -—- e | --- | --- 
Canyon---------- | 0-7 [Very fine sandy ML, CL, [At 0-5 190-95 |75-95 150-95 |50-75 | 15-30 | 2-10 
1 ] loam. | CL-ML 1 l I | 
| 7-15| Very fine sandy IML, SM, [A-4 0-5 160-95 [50-95 145-95 135-75 | <20 | NP-10 
1 ] loam, loam, | SC, GM l i | | 
| gravelly loam. | ! l l 
115-60] Weathered bedrock] | ~-~ } -—- --- | --- --- | --- --- | --- | -~ 
OtD*, OtF*: l l 1 l Í | 
Oglala---------- | 0-8 |Very fine sandy Is CL-ML fA-4 0 ] 100 100 | 100 [51-65 | 20-30 | NP-7 
loam. I 
| 8-53 lLoam, very fine IML, CL, A-4, A-6 0 100 100 195-100/51-75 | 25-40 | 5-15 
l | sandy loam, | CL-ML | l i l 
1 | loamy very fine | l I 1 
l sand. l l ! l i 
153-60|Weathered bedrock| --- | -—- — | --- ==> | — — | -一 | -一 
i 1 
Canyon----------| 0-11 [Very fine sandy IML, CL, A-4 0-5 «190-95 175-95 [50-95 [50-75 15-30 | 2-10 
loam. | CL-ML ! j l l I 
ILL ali? fine sandy İML, SM, Ja-4 0-5 160-95 [50-95 145-95 135-75 | <20 | NP-10 
1 | loam, loam, | sc, GM | i | } 
1 gravelly loam. | 1 i l i 1 
Ip: -60 | Weathered bedrock! --- l --- --- -—- -一 | --- | -一 一 一- | --- 
Rh--------------- ] 0-8 |Loam------------- [CL-ML, CL,|A-H, A-6 o | 100 100 190-100/70-100j] 20-35 | 2-15 
Richfield i 上 l 
| 8-26|Stity clay loam, |CL, CH lA-7 o | Log 100 195-100190-100] 40-60 | 20-35 
J | silty clay. | | { 
|26-60|Silty clay loam, |CL-ML, CL |A-4, A-6, o 100 100 195-100185-100)] 25-45 | 5-20 
| | silt loam, Loan | | A-T | | | | 
ji 
RkO*: l I l ! ! l l | 1 
Rock outcrop. | | | | | | | | 
Tassel---------- | 0-3 | Loany very fine im. SM le 0 95-100 30-100|75-100 40-65 | «35 | NP-7 
sand. 
| 3-12|PFiíne sandy loam, |ML, SM [A-4 o  195-100|90-100175-95 (40-65 | <35 | NP-7 
l | loamy very fine | [ 1 l ! l 
l sand, loamy fine! l l | l l 
l | sand. ! 1 l l 1 ! 
[12-60] Weathered bedrock | — | -—- 一 -- | 一 --- | --- | -一 | --- | -=-= 
Ro, RoB---------— | 0-7 [JLoam------------- IML, CL, la-4, A-6 0 195-100} 80-100180-95 [55-90 | 24-34 | 3-12 
Rosebud l 1 | CL-ML l I l l 1 
| 7-24 iclay loam, loam {CL |A-6, A-7 0 195-100 | 80-100|80-100|60-85 | 30-50 | 12-26 
124-35 | Sandy loam, 13M, MB, 14-5, A-6 0 [95-100|80-100]60-85 135-60 | 20-40 | 2-12 
| loam, very | sc, cL l i | | | 
l fine sandy loam. i l | 1 l l | 
[35-60 Weathered bedrock} — ! -—- --- | 一 -一 | --- | ~-= | --- | — 
RsD*, RsF*: 1 1 1 | l | | 
Rosebud-- "| 0-7 7 CL, ja- A-6 | o 195 5-100 [80-100]80-95 [557 90 | 24-34 ! 3-12 
OL-ML 
| 7-24|C1ay loam, loam {CL LA=6, A-7 0 l95-100180-100180- 100160-85 | 30-50 | 12-26 
|24-35|Sandy loam, ]SM, ML, 14-4, A-6 0  |95-100[80-100160-85 135-60 | 20-40 | 2-12 
t loam, very | sc, cL | l i 1 | | 
{ fine sandy loam. | | 1 | 1 l l | 
135-60 -一 1 =- d l- [--- | --- | -一 | 一 - 
I 1 1 l | ] 


Weathered bedrock! 
1 


See footnote at end of table. 
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TABLE 16.--ENGINEERING INDEX PROPERTIES--Continued 
T Classification TFrag- Percentage passing I 
Soil name and Depth! USDA texture {ments sieve number-- Liquid Plas- 
map symbol i | Unified AASHTO | > 3 | limit ticity 
| Jinches| 4 10 40 | 200 index 
| | | T Pct | | | Pet 
| | | sul 
lVery fine sandy |ML, CL, ]A-5 | 0-5 [90-95 175-95 |50-95 [50-75 | 15-30 2-10 
| loam. CL-ML ] I 
lVery fine sandy IML, SM, JA-4 | 0-5 160-95 {50-95 |45-95 [35-75 «20 NP-10 
l | loam, loam, sc, GM | l l | 
| | gravelly loam. | l l 
118-60| Weathered bedrock — | — | -—- --- l-- --- | --- --- =--- 
| ME | | 
! 0-6 1Loamy very fine SM, ML A-4, A-2 | 0 100 | 100 90-100130-60 《25 NP 
{ sand. 
6-15lLoamy very fine SM, ML JA- too 100 | 100 190-100|H0-65 <20 NP 
| sand, fine sandy] l I l | 
| loam, very fine | l l I l l i 
| | sandy loam. i l | 
li5-60|Very fine sandy |SM, ML A-h | o | 100 | 100 [90-100150-65 | «20 | NP 
l | loam, loamy very I I l i | i 
| fine sand, fine | | l l l l 1 
| sandy loam. | | | i | | | 
Busher---------- 0-3 |Loamy very fine [SM, ML, A-2, A-4 | 0 100 ]90-100180-100|30-60 | <25 | NP-5 
sand. | 5M-8C, I l i 
CRL l l 1 l 
3-40|Loamy very fine |SM, ML, A-2, Bech 0 100 190-100|80-100|30-60 | «25 NP-5 
| sand, fine sandy| SM-SC, | 1 I 
| loam, very fine | CL-ML l l l i 
i sandy loam. l l l l 
140-60 | Weathered bedrock! mo | --- | === -== | ==- --- | --- --- --- 
l 1 
SbD*: l 1 | l 1 1 
Sarben---------- | 0-3 |Loamy very fine Im, ML Ich, A-2 0 | 100 100 [907100 30-60 | «25 | NP 
sand. 
| 3-15|Loamy very fine |SM, ML {a-4 0 | 100 100 1|90-100|40-65 «20 | NP 
sand, fine sandyl l l i I 
loam, very fine | | 1 l 1 
sandy loam. l l l l I 
115-60] Very fine sandy Lan, ML JA-4 D | 100 100 ]90-100|40-65 | <20 | NP 
l | loam, loamy veryl l 1 l i 
j fine sand, fine | l l l 
| sandy loam. | | | | | I | l 
| 
Busher---------- | 0-3 iLoamy very fine |SM, ML, [A-2, A-4 1 0 | 100 190-100|80-100]30-60 | «25 | NP-5 
j sand. SM-SC, l l l i l 
1 CL-ML 1 i | | t 
| 3-40|Loamy very fine |SM, ML, JA-2, A-4 | 0 100 |90-100/80-100130-60 | <25 NP-5 
| | sand, fine sandy! SM-SC, | l l l l 
1 | loam, very fine | CL-ML | i | l ) i 
+ | sandy loam. l l 1 | l l l i | 
|40-60|Weathered bedrock} | ——- | — | -—- --- | --- | -~~ | -~-- | --- ! — 
StB, StC, StD----| O-13|Fine sandy loam  |SM, ML lau | 0 | 100 195-100160-85 [45-60 | 《25 | NP-5 
Satanta 113-31|Loam, clay loam, [SC, CL lA-7, A-6 | 0 100 195-100175-100140-75 | 25-45 | 11-25 
1 | sandy clay loam.| l l l l l 
131-60|Loam, clay loam, |ML, CL, 1A-4，A-6 | 0 { 100 [95-100/60-100/40-80 | 20-36 | 2-15 
I | very fine sandy | SM, SC | l 1 i { l i l 
NL II LI 
Su---------------| 0-9 |Loam------------- ML, CL-ML,|A-à, A-6 | © | 100 [| 100 195-100160-90 | 20-35 | 3-15 
Seott Variant | l cL | l l l 1 I | | 
| 9-22|Clay, silty elay,|CH, CL lA-7, A-6 | 0 | 100 | 100 95-100185-95 | 50-65 | 25-40 
| | silty clay loam. | | [ 1 | | | 
|22-41|Loam, very fine  |ML, OL-ML,lA-À 1 0 [.100 | 100 90-100]60-90 | 20-35 | 3-10 
| | sandy loam, silt! cL | | | | | | 
1 1 i l | | 
l I | l | | 


41-60 | Weathered bedrock 


See footnote at end of table. 
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T T Classification Frag- | Percentage passing 
Soil name and  |Depth| USDA texture | ments | sieve number—— [Liquid | Plas- 
map symbol 1 1 | Unifiea AASHTO >3 | { limit | ticity 
1 | | inches] 4 10 ! bo 200 | ] index 
Gi | | =| 
TaF-------------- | 0-7 |Loamy very fine {ML, SM lA-h, A-2 0 195-100190-100175-100130-65 «35 | NP-7 
Tassel | | sand. l 1 1 l l 
T-18]|Tine sandy loam, IML, SM ]A-5 0 195-100190-100175-95 |40-65 <35 | NP-7 
l loamy very fine | l | l | 
| sand, loamy fine! l 1 l 
1 | sand. l ! I | 1 
an E EC —- loo --- | -=-= --- | -—- --- — | — 
VaD, VaE--------- | 0-4 |Fine sand-------- (SM, SP-SM |A-2 0 100 100 180-95 |10-30 --- | NP 
Valent | 4-60|Fine sand, loamy |SM l4-2 0 | 100 95-100175-90 [10-30 — NP 
| fine sand, loamy} | l l l 
ee | WW m 
VdB, VdD, VdE----| 0-5 |Loamy fine sand Tan, SP-SM |A-2 i o | 100 100 180-95 |10-30 =—- NP 
Valent 5-60|Fine sand, loamy |SM A-2 0 100 95-100|75-90 |10-30 | --- NP 
1 | fine sand, loamy i 1 1 
| ! sand, | I | | l l | 
YnD, VnE, VnB----| 0-3 |Fine sand--------|8M, SP-SM,|A-2, A-3 | 0 100 i100 [70-100] 2-25 | --- NP 
Valentine | SP 1 1 l | 
3-60|Fine sand, loamy |SM, SP-SM,|A-2, A-3 | 0 1 100 100 190~100| 2-20 | --- | NP 
| fine sand, loamy! SP | l 
| | sand. | | l | I | 
VtB, VtO---------| 0-10/Fine sandy loam |SM, ML, lA-à, A-2 o 100 100 |85-100130-55 20-30 | NP-7 
Vetal 1 | | CL-ML, 1 | | | 
| | SM-SC | | [ | 
110-36|Fine sandy loam, [SM, ML, lA-4, A-2 0 | 100 100 60-95 [30-65 | 20-30 | NP-7 
| very fine sandy | CL-ML, 1 l l | | l 
1 | loam, sandy SM-SC I l l | 
[ | loam. ! | l | | | | 
136-60| Fine sandy loam, |SM, ML, (A-B, A-2 0 100 100 [60-95 [30-65 | 20-30 | NP-7 
| | very fine sandy | CL-ML, | 1 | 1 | 
l | loam, sandy SM-SC l l l | 
| | loam, loamy fine} 1 l 1 [ l I 
l | sand. ! l | l 
| | ! l | l 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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Entries under "Erosion factors--T" apply to the entire 
In/in 


bility | 


In/hr 


| Permea- |Available 


I 
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TABLE 17.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS 
Entries under "Wind erodibility group" and "Organic matter" apply only to the surface layer. 


Absence of an entry indicates that data were not available or were not estimated] 


profile. 
Soil name and 


[The symbol < means leas than; > means more than. 
map symbol 
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TABLE 17.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS--Continued 


T j T T T T Erosion|Wind [| 
Soil name and Depth|Clay | Moist Permea- |Available| Soil Salinity] Shrink- |[_factors|erodi-|Organie 
map symbol | bulk bility | water |reactionl | swell | bility| matter 
| | densi leapacity | i lpotential | K T lgroup | 
| In | Pet G/cm In/hr In/in | PH ¡Miños 2] T | Pet 
i 
Ke, KeB, KeC--—-- 0-8 [15-25|]1.20-1.30| 0.6-2.0 10.20-0.24|6.1-7.3 | <2  lLow-------10.32| 5 6 | 2-3 
Keith 8-36[20-35|1.10-1.20| 0.6-2.0 )0.18-0.2216.6-8.4 | <2 [Moderate 10.32 
36-60|10-20|1.30-1.80| 0.6-2.0 |0.20-0.22|7.0-8.4 <2 
| l 1 | 
Lc---------------| 0-5 | 8-18|1.30-1.50| 0.6-2.0 10.20-0.2217.4-8.4 «2 5 aL 2-3 
Lamo Variant 5-37110-18|1.30-1.50| 0.6-2.0 |0.17-0.2216.6-8.4 <2 | 
37-60| 6-1811.30-1.50| 0.6-2.0 10.17-0.2217.4-8.4 | «2 [ 
| | 
Ln*: l I l l l i 
Las Animas------ 0-9 | 8-18[1.50-1.55| 2.0-6.0 |0.16-0.20|7.8-8.4 | <4 0.371 5 3 | 1-2 
1.50-1.70] 2.0-6.0 |0.12-0.18]7. 4-8.4 | <2 0.371 i 
|1-50-1.T0 6.0-20 [0.06-0.0817.4-8.4 | <2 0,151 | 
11.30-1.40] 0.6-2.0 |0.10-0.15[6.1-9.5 <4 10.371 5 3 1-2 
1.30-1.40| 2.0-6.0 |0.10-0.15| >8.4 | <4 10.431 1 
11.h0-1.50| 2.0-6.0 [0.10-0.15] >8.4 | >8 0.24] l 
[1.50-1.60 2.0-20 ]0.05-0.18] >7.8 | ch 10.241 i 
-151.30-1.40 0.6-2.0 |0.10-0.1516,1-9.5 | <A 19.37] 51 3 | 1-2 
1.30-1.40] 2.0-6.0 10.10-0.15| >8,4 | <4 0.43] I 
1.40-1.50] 2.0-6.0 10.10-0.15] >8.4 >8 jo.2al 1 
1.30-1.40] 0.6-2.0 |0.10-0.15|7.4-9.0 <2 10.371 51 3 1-2 
11.30-1.50] 0.6-6.0 |0.10-0.1517.4-9.0 <2 10.37 
1.35-1.50| 2.0-6.0 10.08-0.15] »7.8 <4 10.24 
i 1 
i | 
1.30-1.50] 2.0-6.0 10.12-0.1616.1-7.8 | «2 3 1-2 
1.40-1.55] 2.0-20 ]0.11-0.14|6.1-7.8 | «2 
1.50-1.70] 2.0-20 |0.08-0.1417.9-8.4 <2 i 
1 ! 
1.30-1.40] 0.6-2.0 10.16-0.18/6.1-7.8 ] «2 3 1-2 
1.35-1.45| 0.6-2.0 )0.15=0.19/7.4-8.4 | «2 
1.35-1.50] 0.6-2.0 |0.16-0.1917.4-8.4 | «2 
Mero | 0-13! 5-1511.40-1.50] 2.0-6.0 10.16-0.1816.6-8,4 <2 3 4-8 
Marlake 113-20] 3-8 |i.50-1.60| 6.0-20 |0.06-0.11/6.6-8.4 | 《2 t 
]20-60| 0-5 |1.50-1.60] 6.0-20 10.05-0.07 6.6-7.8 | «2 
| 0-12|15-20|1.20-1.40] 0.6-2.0 |0.20-0.24|7.4-8.4 | <2 AL 2-4 
112-60!10-18/1.30-1.45] 0.6-2.0 }0.17-0.2017.4-8.4 | <2 
I | i 
NoD, NoF--------- 0-4 |20-26[1.10-1.25| 0.6-2.0 10.17-0.20|7.4-8.4 | «2 an 1-2 
Norrest | 4-22 | 28435]2.20-1.40] 0.2-0.6 |0.11-0.1717.14-8.4 | <2 
121-60] --- --- --- -- — dc i 
I 
NpF#; | ) [ 
Norrest--------- | 0-4 120-26|1.10-1.25| 0.6-2.0 |0.17-0.20|7.4-8.à | «2 AL | 1-2 
| 1-22[28-35|1.20-1.40| 0.2-0.6 |0.11-0.17|T.4-0.4 | «2 
[22-60 --- | 一 | o-— | — 
0-7 |12-20 0-.20-0.22/7.4-8.4 | «2 AL Sal 
| 了 -15112-25 0.13-0.18|7.5-8.4 «2 
115-80] --- | =- --- ! -—- i 
OtD*, OtF*: | i ] l I 
Oglala--------—- | 0-8 | 8-18 10.17-0.1916.6-7.8 | «2 3 i-2 
| 8-53] 5-18 0.15-0.2016.6-8.4 <2 | 
[paso] 一 NENNEN | 
Canyon-—----—-| 0-11|12-20 0.20-0.22|7.1-8.8 <2 AL 4 .5-1 
111-18]12-25 0,13-0.18]7.4-8.4 | «2 | 
118-60} --- -一 | --- | --- | 
I | 
| 0-8 [10-24 0.20-0.24]6.6-7.8 «2 6 | 24 
Richfield | 8-261 35-40 0.14-0.19|6.6-8.4 «2 t 
126~60 418-35 0-18-0.2217.9-9.0 <2 | 
t 1 | 
RkG*; | i i 
Rock outcrop. | | | 1 | 


See footnote at end of table. 
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TABLE 17.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS-—Continued 


三 T Erosion] wind 
Soil name and Depth| Clay Moist Permea- |Availablei Soil |Salinity! Shrink- | factors |erodi-[Organic 
map symbol | bulk | bility | water |reaction| | swell bilityl matter 
densi capacity | otential | K T |group | 
G/cm In/hr In/in Í pH (oss Pet 
1 
| H 1 
1.50-1.75 7.4-8.4 | <2 2 2 | .5-1 
l 1.50-1.75 17.4-8.4 | <2 
| Lulu 
I 1.20-1,40] 0.6-2.0 10.22-0.2416.6-7.8 | <2 4 6 | 2-4 
Rosebud | 7-24]23-35|1.15-1.30| 0.6-2.0 j0.15-0.1716.6-7.8 | «2 l l 
24-35115-26|1.30-1.50| 0.6-2.0 |0.1]~0.17/7.4-8.4 | 42 l 
35-60| --- --- -—- l oe -— ] --- 
l H 1 l l 1 
RsD*, RsF#: I 1 l i 
Rosebud--------- 0-7 | 8-25|1.20-1.40] 0.6-2.0 |0.22-0.2116.6-7.8 | «2  |Low----——- [0.28] 4 6 2-4 
7-24 | 23-35/1.15-1.30| 0.6-2.0 |0.15-0.17]6.6-7.8 | <2 1 
24-35115-2611.30-1.501 0.6-2.0 |0.11~0.1717.4-8.4 | <2 l 
pma mmo To pom oq 0 [T 
Canyon---------- 0-10/12-20|1.20-1.30| 0.6-2,0 10,20-0.2217.4-8.4 <2 AL Sad 
10-18]12-25/1.30-1.50] 0.6-2.0 [0.13-0.18]|7.5-8.4 «2 
| 18-60 --- --- 一 - --- --— | -—- 
SbB* i 
Sarben---------- 0-6 ]10-18]1.30-1.50| 2.0-6.0 [0.16-0.18|6.1-7.3 <2 2 .5-1 
6-15]10-18)1.20-1.40] 2.0-6.0 |0.16-0.1816.6-T.3 <2 
15-60]10-18|1.20-1.40| 2.0-6.0 |0.15-0.17/7.4-8,4 «2 
l 
Busher---------- 1 0-3 | 5-15/1.30-1.50| 2.0-6.0 |0.15-0.18]6.1-7.8 <2 2 1-2 
3-40] 5-12|1.40-1.60| 2.0-6.0 |0.13-0.19|6. 4 <2 
490-60] ==- | 一 -一 一 -一 --- | -—- lo 
SbD*: i 1 i l t l 
Sarben 0-3 [10-18|1.30-1.50| 2.0-6.0 |0.16-0.1816.1-7.3 <2 2 .5-1 
| 3-15110-1811.20-1.10] 2,0-6.0 |0.16-0.1816.6-7.3 <2 
[29-60 10-18]1.20-1.40] 2.0-6.0 10.15+0.1717.4-8.4 | <2 
l 1 l 
Busher----------| 0-3 | 5-1511.30-1.50| 2.0-6.0 |0.15-0.18]6.1-7.8 <2 2 | 1-2 
| 3-40| 5-1211.40-1.60| 2.0-6.0 |0.13-0.1916.6-8.4 | <2 
140-60] --- | -—— | =— | EE | --- loo 1 
StB，StC，StD----| 0-13| 5-1211.30-1.40] 0.6-2.0 16.1-7.8 <2 3 1-2 
Satanta 113-31!18-28]1.35-1.45| 0.6-2.0 17.4-8.4 <2 
[31-60] 1-2811.35-1,50 0.6-2.0 | 74-804 <2 | 
0-9 | 8-18]1.30-1.50| 0.6-2.0 |0.20-0.24|5.6-7.3 | <2 5 | i-2 
9-22134-5011.25-1.40| «0.06 10.10-0.15[5.6-7.8 <2 
22-41] 8-20|[1.30-1.50| 0.6-2.0 J0.17-0.2217.4-8.4 | <2 | 
41-60] wee |}  --- -- d. -— --- | -- 
TA m 0-7 | 5-12|1.50-1.75| 2.0-6,0 |0,16-0.1817.4-8.4 | «2 2 Sel 
Tassel 7-18] 5-12|]1.50-1.75| 2.0-6.0 10.15-0.17/7.4-8.4 | «2 
18-60| --- mo --- 2- --- --- 
l 
VaD, VaE--------- | 0-4 | 3-10]1.70-1.90| 6.0-20 ]0.07-0.1216.6-7.3 «2 1 IECH 
Valent 4-60| 2-8 11.70-1.90] 6.0-20 |0.05-0.10/6.6-7.3 | <2 | 
1 l 
VdB, VdD, VdE----| 0-5 | 3-10|1.50-1.85| 6.0-20 10.07-0,1216.6-7.8 | 42 1 | .5-1 
Valent 5-60| 2-8 |1.70-1.90| 6.0-20 0.05-0.1716.6-7.8 «2 | 
l 1 
VnD, VnE, VnF----| 0-3 | 0-6 |1.70-1.90| 6.0-20 10.07-0.0916.1-7.3 <2 1 .5-1 
Valentine 3-60| 0-8 [1707190] 6.0-20 [0.957911 6.1-7.3 | <2 l 
VEB, VtC--------- 0-10[10-18[1.25-1.35| 2.0-6.0 10.14-0.1716-6-7.8 <2 3 1-2 
Vetal 110-36]12-18[1.25-1.0| 2.0-6.0 10.11-0,1916.6-7.8 | <2 
36-60|10-18|1.30-1.!0| 2.0-6.0 [01070.17 6.6-8. 4 <2 
I 


* See description of the map unit for composition and behavior characteristics of the map unit. 


["Flooding" and "water table" and terms such as "rare," "brief," "apparent," and "perched" are explained in the text. 


< means less than; Absence of an entry indicates that the feature is not a concern or that data were not 


? means more than. 


SOIL AND WATER FEATURES 


The symbol 


estimated] 
Flooding High water table Į Bedrock | Risk of corrosion 
Soil name and Hydro-| T Pr | Potential 
map symbol logic] Frequency Duration |Months Depth Kind Months Depth Hardness| frost Uncoated |Concrete 
| l l 1 | action steel 
| i Ft T | m T 1 
Ac, AcB, AcC-- --- --- »6.0 | --- | --- 上 40-60 [Soft [Moderate |High-----| Low. 
Alliance l [ l 
j | 
ArB*, ArC®, ArD*: I | l | 
Alliance--------- B None-------- --- | --- »6.0 --- | --- 40-60 |Soft |Moderate |High----~[Low. 
1 | 
Rosebud---------- B INone-------- --- --- >6.0 | --- | --- | 20-10 |Soft |Moderate |High-—---|Low. 
l 1 l 
Ba---------------- A [Occasional Very brief|Mar-Aug| 56.0 --- --- »60 [| --- ]Low------ {Moderate |Low 
Bankard | | | 1 | 
1 | 
BbB--------------- A Oceasional |Brief----- Mar-Jun| >6.0 --- --- 1 >60 --- Im {Moderate |Low. 
Bankard 1 | l | 
I 1 | l | 1 l 
Br- B Rare-------- --- --- >6.0 --- d-- | >60 | --- {Moderate |High-----|Low. 
Bridget l I l l l 
l 1 1 | l 
BrB, BrC---------- B None-------- --- | -—- »6.0 -- | -- | 560 | --- [Moderate Hiigh----- Low. 
Bridget l 1 l 
I I 1 l 
BuB*, BuC*, BuD* l 1 
Busher----------- B  lNone-------- — | -~-- >6.0 eo lo. | 50-60 [Soft Low------ IModerate |Low. 
1 l 1 I 
Jayem------------ B | None--------| --- | --- >6.0 -—- | ==- | >60 | --- d ------ High----- Low. 
l i 
ByC*, BvF*: I | | i 1 l 
Bushep--—--------- R |None--------] 一 ~ 一 --- »6.0 --- --- 40-60 Soft LOW------ Low------ Ion, 
1 I 1 i l 
Tassel----------- D  lNone-------- 1  --- --- >6.0 --- | --- 6-20 [Soft lLow------ High----- Low. 
| ! | l 1 
CgR--------------- D None-------- | 一 一 一 --- >6.0 一 -一 一 一 | 6-20 1Soft Low------ High----- Low. 
Canyon t | | l | I | | 
CbB--------------- B lOceasional |Brief----- Mar-Jun| >6,0 --- 上 --- ] »60 --- Low-----—- High----- Low. 
Craft | | i i | 
| | I I l i 
Ce, CeB, Cel, CeD-| B  ]|None--------|  --- --- Í »6.0 -—- --- | >60 --- Low------ 1High-----|Low. 
Creighton I ! | | I | | | | 
CnD*, CnF*: l l l l 
Creighton-------- B None----—--- | == ] --- | >6.0 | --- | --- >60 | --- Low------ High-----|Low. 
Norrest---------- c None-------- 1 --— ==- 196.0 | --- --- 20-40 [Soft [Low ------ ‘eel qd 
1 I l 1 I 
DaB, DaD---------- A | None----~--- 1 --— =—- | >6.0 | --- | --- | »60 — --| Migh-----| Low. 
Dailey l | l 1 
l 1 l ] 1 | 
DpB--------------- B |None-------- 一 一 | --- | >6.0 --- | --- ] »60 | --- Low------ High-----|Low 
Duroc | l ! 1 | 1 
j 1 I 1 


See footnote 


at end of table. 


Occ 


AeNns Ios 


Soil name and 
map symbol 


Igroup | 
—— T—— 


Goshen 


Hm, HmB, HmC--—--—--| 
Hemingford 1 


Hot #-—. 
Hoffland l 


Jn----------------| 


Janise l 


Janise 1 


JsB, JxB, JyB, 


Keith 


Lamo Variant | 


Ln*: 


See footnotes at end 


TABLE 18.— SOIL AND WATER FEATURES--Continued 


Floodin] 


| Hydro-| 
| logic] Frequency 


High water table 


| Duration |Months | Depth 


| Ft 
l 1 1 
Occasional |Very Brice [ag sult >6.0 
| l 
E =— | >6.0 
l i 
1 1 
None-------- — 一 -一 | >6.0 
l 1 i 
1 I l 
BZW ads | ---  [4.5+1.0 
l 1 
l | | 
i i 
None-—--—-- | =s | --- | >6.0 
l ! | 
i | | 
Tyrese --- | --- 35056301 
Rare----—---| --- --- 2,0-4.0 
1 
— ---  |»6.0 


Occasional | 


i 
l 
I 
1 


]Oceasionai 


[Occasional | 


l 
lOccasional 


1 
l 
lOecasional 
1 
| 


of table. 


Brief----- 


1 
l 
| 
T.5-2,.0 | Apparent [org unt 
| 
! 


| l 
|Brief-----| Frang) 1.5-3.0] Apparent INovcMey 


Kind |Months 


v-May 


1 

| 

l 

i 

{ 

1 

| 

| 
Apparent ME 

i 

1 

| --- 

| 

i 

| 
Apparent | Feb-Jun 


l 
Apparent |Feb-Jun 


Mar-Jun|1.5-3.5}Apparent | aie 
l 


EEN tenes] 


| 
EA fea 5 
| 


Apparent | Feb-May i 
| 


| l 
Apparent IMNap-Juñ| 
l l 


Bedrock Risk of corrosion 
| Potential 
Depth |Haráness| frost  |Uneoated |Conerete 
| |_action steel 
in | 
1 i 
>60 | -一 Moderate |High----- |Low. 
| | | 
>60 | --- |Moderate |High-----|Low. 
| i 
1 | 
40-60 ¡Soft [Moderate |High---—-|Low. 
| | 
| l | 
>60 | --- [Moderate |High~---— | Low. 
| | 
i i 1 
1 I | l 
8-20 | Soft EE | High----- Low. 
| 1 I l 
>60 | --- |Moderate pad EE 
l 
1 l 1 
>60 | --- {Moderate |High-----|High. 
l | 
1 l 1 1 
>60 ] --- |Low------ | High-----|High. 
1 l 
l | 
»60 | -- [üigh----- IBign----- |High. 
| | 
>60 | --- [Moderate |High----- High. 
1 l 1 
1 1 | 
>60 | — lLow------|High-----|Low. 
l | i l 
l | l 
>60 --- [Moderate lModerate |Low. 
1 ! | | 
>60 | --- | [Eten -—--- |Moderate. 
l l 1 
| 1 
>60 --- [Moderate ¡High ----- Low. 
>60 --- [Moderate |High-----|High. 
| H l 
»60 | --- |Moderate Een o High. 
| 
! i l 
>60 | --- Moderate CS o Moderate. 
l l 
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TABLE 18.--SOIL AND WATER FEATURES--Continued 


T T Floodi I High water table Bedrock Risk of corrosion 
Soil name and Hydro-| T T [Potential 
map symbol | cid Frequency | Duration arri Depth | Kind Months Depth [Hardness] frost Uneoated |Conerete 
group | action steel | 
j ! a | | 
MaB*, MaC*: | | | 1 l 1 
Manter----------- B | --— -一 >6.0 mn | o >60 I -— [Moderate |High- 
| | 1 1 | 
Satanta---------- | B | -—- | -一 | »6.0 | --- | --- »60 | ==- |Moderate |Moderate |Low. 
1 | 
MoX*-------------- | D 1 -=-= | --- | «2-1.0|Apparent|Oct-Jun| >60 ] --- [Moderate |High--—-—— IL, 
Marlake | | | i | 1 | | 
1 
Md---------------- POB Occasional [Very brieflMar-Jul| >6.0 --- | -一 >60 --- [Moderate |Moderate |Low. 
McCook 1 I 1 | l | 
l t 1 1 | i l 
NoD, NoF---------- | c None-------- l EE --- >6,0 --- | --- 20-40 |Sort l 
Norrest | | ! | 1 l | 
NpF*: I ! l | i I l 1 I l 
Norrest---------- | c DP uw |--- | >6.0 ~-= | -—- | 20-40 [Soft ee ------ High----- 1Low 
I 1 ! | 
Canyon----------- | D | e. | --- | »6.0 --- --- 6-20 [Soft [row --—--- [High ----= {Low. 
| l 
OtD*, OtF*: 1 1 l [ i 1 l l 
Oglala----------- | B | ane | --- | >6.0 --- | --- | 40-60 [SES ee iNcderate Ion, 
I l 
Canyon----------- | D lj --- | --- >6.0 一 -一 | --- | 6-20 |Soft |Low------ ]High-----|Low. 
l 1 | I 1 i HI | 
Rh---------------- | c l -— | --- | >6.0 --- =- | >60 | -— Low------ | High-----lLow. 
Rienfield l 1 i | 1 i 1 | l | 
1 l l 1 1 l | 
RkG*: 1 1 1 l 1 
Rock outcrop. | 1 | | | | 
t | l 
Tassel—_------~--| D  [|None-------- | -—- | -- |4»6.0 | --- | --- | 6-20 [soft 
l | 1 
Ro, RoB-----------| 日 |None-------- | = ]--- P»6.0 | -- --- | 20-80 [Sort 
Rosebud i l 1 | 1 i 1 1 
l [ i 1 I 1 l 
RsD*, RaF#: ! l 1 l l | 
Rosebud: B — | --- 1 >6.0 | 一 -一 ! e | 20-40 [ers 
1 1 
Canyon- D --- | -—- >6.0 | -—- --- | 6-20 eas | 
SbB*, SbD*: l | l l 1 l l i 
Sarben--------—-- B --- | -- | >6.0 | ee | --- I >60 | 一 -~ ox --—--- Moderate |Low. 
1 1 
Busher- B --— | — 156.0 | --- | --- | 40-60 [Soft iLow------ ee Low. 
| I | l 
StB, StC, StD----- 1 B --- | --- 1»6.0 | --- | — | »60 | --- |Moderate [Moderate |Low. 
Satanta 1 l 1 | | | 
1 [ | | i | I | 
Sutt- D -—— | --- | +1-1.0|Perched iMar-Jun| 40-72 [Soft |High----- |High-----|Moderate. 
Scott Variant l i | i | | | i 
l 
TaF-~------------- | D -—— lo {| >6.0 | -- lo | 6-20 {Soft |Low------|High----- Low. 
Tassel | | l l i l l | | 
1 l | i 1 l 1 I 


See footnotes at end of table. 
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TABLE 18.--SOIL AND WATER FEATURES--Continued 


T ] Floodin; High water table T Bedrock T Risk of corrosion 
Soil name and IBydro-l 1 I T | 1Potential| I 
map symbol | logic] Frequency | Duration [Months | Depth Kind |Months | Depth |Hardness| frost [Uncoated |Conerete 
lgroup | | l L 1 | action | steel | 
ae eal | | CH | m | | 
| | I 1 l l 1 1 | | 
VaD, VaE, VàB, | | | [ 1 I l | i | 
VdD, VdE--------- | A |None--------| --- | --- | >6.0 | --- | --- | »60 | --- ILow------ [Low------ |Low, 
Velent 1 | ! ! 1 l | t 1 l | 
| | ! ! l 1 l 1 l { | 
VnD, VnE, VnF----- Loa |None----—---| --- ] --- 156.0 | -— | --- | >60 { --- | Low------ | Low-—--—— {Low. 
Valentine | | | | 1 | 1 | 1 
| | | | l l | | | | | 
VEB, VtC---------- | B |None-------- I --- ] --- | »6.0 --- | --- | »60 ] --- [Moderate |Moderate |Low. 
Vetal l | | 1 ! l 1 l 1 l 
l | | ! 1 | ul | ] l 


* See description of the map unit for composition and behavior characteristics of the map unit. 
** A plus sign preceding the range in depth indicates that the water table is above the surface of the soil. The first numeral 
in the range indicates how high the water is above the surface. The second numeral indicates the depth below the surface. 
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224 Soil Survey 


-ENGINEERING INDEX TEST DATA 


NP means nonplastic] 


Grain-size distribution 1 


| Classification | | Lu 
Soil name, Percentage Percentage | | 5 |Specific 
report number, | passing sieve-- Ismaller than--| 4 5 | d «| gravity 
horizon, and | | | eal ae! 
depth in inches T I T Í T T lad} uel 
AASHTO |Unified|3/8 | No.| No.l No.l No.|.05 |.005|.002] 77 | $71 
ineh{ 4 | 10 | 40 | 200| mm | mm | mm | Ip | 
L- | | | | i 
| | | 
| | | | | [Pot | Joren? 
1 | | l 1 | i | | 
Alliance loam: l H l i l l l 
(S77NE-013~004) | | | i | | | 
Ap------ 00 to 05 1A-4 (08)| CL 100 |100 [100 | 99 | 77 58 25 19 29 | 10 | 2.60 
- 08 to 16 JA-7-6(14)1 CL 100 1100 {100 1100 | 90 | 78 | 39 | 31 | 45 | 22 | 2.69 
20 to 34 |A-h (08)| CL=ML CH 100 1908 | 99 | 76 | 53 | 17 | 10 | 26 | 5 | 2.65 
l 
1 ! i | 1 l | | 
Creighton very | 1 l l 1 1 l 
fine sandy loam: | i | 1 I 1 1 | 
(877NE-013-002) | | | | | | | ! | | 
Ap------ 00 to 05 1A-4 (05)] ML i100 |100 [100 | 99 | 59 | 37 | 13 | 9 | NP | NP | 2.60 
Ich (03)| SM loo |100 |100 | 99 | 49 | 32 | 32] 9 | NP | NP | 2.62 
es (02)| SM 100 Io M | 98 | 45 | 25 8 | 6 | NP | NP | 2.61 
1 l l | ! | l | 
Dailey loamy sand: | l l 上 ji l l { | | 
(S77NE-013-007) | | | | | | f | | 
Ap------ 00 to 07 |A-2-4(00)| SM {200 |100 |100 | 91 | 29 | 17 5 4 | NP | NP | 2.63 
Deo 15 to 60 |A-2-4(00)| SM 100 |100 E | 93 | 26 | 16 6 5 | NP | NP | 2.64 
l | 1 t 1 | l 1 | 
Janise loam, | l | | | | [ 
drained: 1 H | l 1 | | l l 
(S77NE-013~008) | | | | ! | | | | | 
— 00 to 02 [A-4 (08)] ML 100 |100 {100 | 99 | 80 | 66 | 17 | 101 32 | 41 2.58 
- 02 to 06 lA-h (08)| CL 100 |100 1100 1100 | 86 | 75 25 | 16 32 | 10 2.58 
------ 10 to Ah jan (05)] ML [100 |100 ECH | 99 | 60 | 37 | 13 | 9 | 21 | 4 | 2.64 
| 1 | | | | | | 
Norrest loam: l l | l l l 
(STTNE-013-003) | 1 | | | | | l 
A------- 00 to 04 [A-h (08)| ML {99 | 97 | 96 | 91 | 73 | 57 114! 7 | 37 |10 2.57 
Bw2 - 08 to 21 |A-7-6(21)! CH 100 |100 l100 | 98 | 88 | 79 | 53 | 42 1 58 | 34 2.68 
Cre----- 21 to 60 |A-7-6(22)| CH | 98 | 96 | 95 | 94 | 86 | T9 | 51 | 42 | 61 | 34 2,69 
| | 
l l l | ! l l 
Sarben loamy very | | l l 1 l l 
fine sand: 1 l ! ! { | 
(S77NE-013-001) | | | l d l | | 
00 to 03 1A-4 (06)| ML 100 |100 (on [100 | 63 | 29 9 6 | 26 | NE | 2.59 
- 03 to 12 [A-4 (06)| ML 100 |100 |100 |100 | 63 | 25 91 6 | 23 | NP | 2.60 
12 to 25 la-h i ML dëi 100 1290 E | 6h | 27 T1 5 | NP | NP | 2.61 
| | | i 1 | | 
Satanta fine sandy l 1 | l l l 
loam: | | l i | 
(STTNE-013-009) | I l | | | | | | 
00 to 07 1A-4 《01)| sm 100 Ion [100 | 98 | 39 | 25 9 71171 11 2.62 
13 to 24 Ja-4 (06)] CL 100 [100 [100 | 99 | 66 | 53 | 21 | 15 1 29 | 10 | 2.68 
- 31 to 46 Ja-4 (08)| CL-ML |100 4100 dd 100 | 85 | 71 | 22 | 13 | 29 | 了 2.67 
| 


Box Butte County, Nebraska 


TABLE 19.--ENGINEERING INDEX TEST DATA--Continued 


T I Grain-size distribution 
| Classification | i xd 
$011 name, 1 T Percentage Percentage po [Specific 
report number, | passing sieve-- [smaller than--| 3 | Y xl gravity 
horizon, and | | sale 
depth in inches t OK 
| AASHTO  |Unified|3/8 No.| Noe! Now} No.l.05 [.005[.002|] 27] ës) 
| panier d E si d P 
T T T T T T T | T: | 
! l 1 I | | | | I l Pot | la/em3 
l | i | I | ! | ! 
Tassel loamy very I | 1 | | | l | l 1 
fine sand: 1 | I | I 1 l 1 | l 
areas AM NAMEN Ca 
A-h (04)] ML | 98 98 | 98 | 95153 1 26] 7| 4124] 11] 2.60 
Ach cop | ME p aeee eA Talega potu 35 51291 rd 2.57 
l | | i i | | 
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Soil name 


—-CLASSIFICATION OF THE SOILS 


Family or higher taxonomic class 


Mariake- 
MoCook-- 


*Oglala-- 
Richfield- 
Rosebud= 
Sarben-z------ 
Satanta------ 
Scott Variant- 
Tassel--------- 


* The soil is a taxadjunot to the series. 


Fine-silty, mixed, mesic Aridic Argiustolls 

Sandy, mixed, mesic Ustic Torrifluvents 

Coarse-silty, mixed, mesic Torriorthentic Haplustolis 
Coarse-loamy, mixed, mesic Torriorthentic Haplustolls 
Loamy, mixed (calcareous), mesic, shallow Ustic Torriorthents 
Coarse-silty, mixed (calcareous), mesic Ustic Torrifluvents 
Coarse-loamy, mixed, mesic Aridie Haplustolls 

Sandy, mixed, mesie Torriorthentic Haplustolls 

PFine-silty, mixed, mesic Pachic Haplustolls 

Fine-silty, mixed, mesic Pachic Argiustolls 

Fine-loamy, mixed, mesic Aridie Argiustolls 

Sandy, mesic Typic Calciaquolls 

Loamy-skeletal, mixed (calcareous), mesic, shallow Ustic Torriorthents 
Mixed, mesic Aquic Ustipsamments 

Coarse-silty, mixed (calcareous), mesle Typic Halaquepts 
Coarse-loamy, mixed, mesic Aridic Haplustolls 

Fine-silty, mixed, mesic Aridie Argiustolls 

Coarse-loamy, mixed (calcareous), mesic Cumulie Haplaquolls 
Coarse-loamy, mixed (calcareous), mesic Typic Fluvaquents 
Coarse-loamy, mixed (calcareous), mesic Typic Halaquepts 
Coarse-loamy, mixed, mesic Aridic Arglustolls 

Sandy, mixed, mesic Mollic Fluvaquents 

Coarse-silty, mixed, meaic Fluventic Haplustolla 

Fine, montmorillonitic, mesic Ustollic Haplargids 
Coarse=silty, mixed, mesic Aridic Haplustolls 

Fine, montmorillonitic, mesic Aridic Argiustolls 
Fine-loamy, mixed, mesic Aridic Argiustolls 

Coarse-loamy, mixed, nonacid, mesic Ustic Torriorthents 
Fine-loamy, mixed, mesic Aridic Argiustolls 

Fine, montmorillonitic, mesic Typic Argialbolls 

Loamy, mixed (calcareous), mesic, shallow Ustic Torriorthents 
Mixed, mesic Ustic Torripsamments 

Mixed, mesic Typic Ustipsamments 

Coarse-loamy, mixed, mesic Pachic Haplustolls 


that are outside the range of the series. 


k U.S. GOVERNMENT PRINTING OFFICE: 1983 O ~ 398-750 QL 3 


See text for desoription of those characteristics of the soil 


Accessibility Statement 


This document is not accessible by screen-reader software. The Natural 
Resources Conservation Service (NRCS) is committed to making its information 
accessible to all of its customers and employees. If you are experiencing 
accessibility issues and need assistance, please contact our Helpdesk by phone at 
1-800-457-3642 or by e-mail at ServiceDesk-FTC@ftc.usda.gov. For assistance 
with publications that include maps, graphs, or similar forms of information, you 
may also wish to contact our State or local office. You can locate the correct office 
and phone number at http://offices.sc.egov.usda.gov/locator/app. 

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, and 
where applicable, sex, marital status, familial status, parental status, religion, sexual 
orientation, genetic information, political beliefs, reprisal, or because all or a part of an 
individual’s income is derived from any public assistance program. (Not all prohibited 
bases apply to all programs.) Persons with disabilities who require alternative means 
for communication of program information (Braille, large print, audiotape, etc.) should 
contact USDA’s TARGET Center at (202) 720-2600 (voice and TDD). To file a 
complaint of discrimination write to USDA, Director, Office of Civil Rights, 1400 
Independence Avenue, S.W., Washington, D.C. 20250-9410, or call (800) 795-3272 
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and 
employer. 
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R47W 
U. S. DEPARTMENT OF AGRICULTURE 
SOIL CONSERVATION SERVICE 


UNIVERSITY OF NEBRASKA CONSERVATION AND SURVEY DIVISION 


GENERAL SOIL MAP 
BOX BUTTE COUNTY, NEBRASKA 


Scale 1: 253,440 
1 0 1 2 3 4 Miles 


1 0 1 2 3 4 5 6 Kilometers 


SOIL LEGEND* 
LOAMY, DEEP AND MODERATELY DEEP SOILS; ON UP- 
LANDS 
Alliance-Rosebud-Keith association: Deep and moderately deep, 
nearly level to steep, well drained, loamy soils; on uplands 


Alliance-Hemingford-Satanta association: Deep, nearly level to 
I drained, loamy soils; on uplands 


strongly sloping, well drai loamy soil 
Leit 
KP LOAMY, DEEP, MODERATELY DEEP, AND SHALLOW 
SOILS; ON UPLANDS 
Norrest-Canyon-Creighton association: Deep, moderately deep, 
and shallow, gently sloping to steep, well drained, loamy soils; 
on uplands 


Creighton-Oglala-Canyon association: Deep and shallow, nearly 
level to steep, well drained, loamy soils; on uplands 


SANDY, DEEP AND SHALLOW SOILS; ON UPLANDS 


Busher-Valent-Tassel association: Deep and shallow, nearly 


i 
level to very steep, well drained and excessively drained, sandy 
lands 


LOAMY AND SANDY, DEEP SOILS; ON UPLANDS 
Sarben-Busher association: Deep, nearly level to strongly sloping, 
well drained, sandy soils; on uplands 

Satanta-Jayem-Busher association: Deep, nearly level to strongly 
sloping, well drained, loamy and sandy soils; on uplands 

SANDY, DEEP SOILS; ON UPLANDS AND SANDHILLS 
Valent-Dailey association: Deep, nearly level to moderately steep, 
excessively drained and somewhat excessively drained, sandy soils: 


on uplands 


Valentine association: Deep, gently sloping to very steep, excess- 
ively drained, sandy soils; on sandhills 


LOAMY, DEEP SOILS; ON BOTTOM LANDS 


[i] 
[2] 
E87] 
A 
Est 
[5] 
Fe 
ES 
ECH 
za 


Las Animas-Lisco association: Deep, nearly level, somewhat poorly 
drained and poorly drained, loamy soils; on bottom lands 


LOAMY AND SANDY, DEEP, SALINE-ALKALI SOILS; ON 
BOTTOM LANDS 


iation: Deep, nearly level and very gently 
ed 


Janise-Lisco associ 
sloping, moderately well drained, somewhat poorly drained, an 
ikali soils; 


*Texture terms refer to the surface layer of the major soils. 


SECTIONALIZED 
TOWNSHIP 
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SCOTTS BLUFF CO, MORRILL I aad 
| 103°20' 103°10' 103*00' 102*50' 
SECTIONALIZED 
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Map symbols consist of a combination of letters. The first capital letter is the initial one of the map unit name. The lowercase letter that follows 
separates map units having names that begin with the same letter, except that it does not separate slope phases. The second capital letter indicates 
the class of slope. Symbols without a slope letter are for nearly level soils. 


CULTURAL FEATURES 
BOUNDARIES 
County 
Reservation (national forest or park, 
state forest or park, 
and large airport) 
Field sheet matchline & neatline 
AD HOC BOUNDARY (label) 
Small airport, airfield, park, oilfield, 
cemetery 
STATE COORDINATE TICK 
LAND DIVISION CORNERS 
(sections and land grants) 
ROADS 
Other roads 
Trail 
ROAD EMBLEMS & DESIGNATIONS 
Federal 
State 
County, farm or ranch 


RAILROAD 


DAMS 


Medium or small C 
ers Um 
SS 


Mine or quarry 


MISCELLANEOUS CULTURAL FEATURES 
Farmstead, house 
(omit in urban areas) 
Church 
School 


Located object (label) 


Windmill 


WATER FEATURES 


DRAINAGE SYMBOL 


Perennial, single line . Ac 
AcB 
Intermittent ACC 


Drainage end 
ArC 
LAKES, PONDS AND RESERVOIRS 


Perennial Ba 


Intermittent Cin Br 
MISCELLANEOUS WATER FEATURES 
Marsh or swamp 
Well, irrigation o 
M 


Wet spot 


SPECIAL SYMBOLS FOR 
SOIL SURVEY 


SOIL DELINEATIONS AND SYMBOLS 


AcB 


SHORT STEEP SLOPE 
DEPRESSION OR SINK 
MISCELLANEOUS 

Blowout 

Clay spot 

Tree and shale) 

Saline spot 

Sandy spot 

Severely eroded spot 


Land leveled areas 


NAME 


Alliance loam, 0 to 1 percent slopes 

Alliance loam, 1 to 3 percent slopes 

Alliance loam, 3 to 6 percent slopes 

Alliance-Rosebud loams, 1 to 3 percent slopes 
Alliance-Rosebud loams, 3 to 6 percent slopes 
Alliance-Rosebud loams, 6 to 11 percent slopes 

Bankard fine sand, 0 to 2 percent slopes 

Bankard very fine sandy loam, 0 to 3 percent slopes 
Bridget very fine sandy loam, 0 to 1 percent slopes 
Bridget very fine sandy loam, 1 to 3 percent slopes 
Bridget very fine sandy loam, 3 to 6 percent slopes 
Busher-Jayem loamy very fine sands, 0 to 3 percent slopes 
Busher-Jayem loamy very fine sands, 3 to 6 percent slopes 
Busher-Jayem loamy very fine sands, 6 to 9 percent slopes 
Busher-Tassel loamy very fine sands, 0 to 6 percent slopes 
Busher-Tassel loamy very fine sands, 6 to 30 percent slopes 
Canyon very fine sandy loam, 3 to 30 percent slopes 

Craft very fine sandy loam, 0 to 3 percent slopes 
Creighton very fine sandy loam. 0 to 1 percent slopes 
Creighton very fine sandy loam, 1 to 3 percent slopes 
Creighton very fine sandy loam, 3 to 6 percent slopes 
Creighton very fine sandy loam, 6 to 11 percent slopes 
Creighton-Norrest complex, 6 to 11 percent slopes 
Creighton-Norrest complex, 11 to 30 percent slopes 

Dailey loamy sand, 0 to 3 percent slopes 

Dailey loamy sand, 3 to 9 percent slopes 

Duroc loam, 1 to 3 percent slopes 

Duroc loam, occasionally flooded, 0 to 2 percent slopes 
Goshen loam, 0 to 1 percent slopes 

Hemingford loam, 0 to 1 percent slopes 

Hemingford loam, 1 to 3 percent slopes 

Hemingford loam, 3 to 6 percent slopes 

Hoffland find sandy loam. wet, 0 to 1 percent slopes 
Imlay-Rock outcrop complex, 11 to 60 percent slopes 
Ipage loamy fine sand, alkali substratum, 0 to 3 percent slopes 
Janise loamy fine sand, overblown, 0 to 3 percent slopes 


Janise loamy fine sand, drained, overblown, 0 to 3 percent slopes 


Janise loam. 0 to 2 percent slopes 

Janise loam, drained, 0 to 2 percent slopes 

Jayem loamy sand, overblown, 0 to 3 percent slopes 
Jayem loamy fine sand. 0 to 3 percent slopes 


SYMBOL 


JyB 
JyC 
Ke 
KeB 
KeC 
lc 
Ln 
Lo 
Lp 


NAME 


Jayem fine sandy loam, 0 to 3 percent slopes 

Jayem fine sandy loam, 3 to 6 percent slopes 

Keith loam, 0 to 1 percent slopes 

Keith loam, 1 to 3 percent slopes 

Keith loam. 3 to 6 percent slopes 

Lamo Variant loam, 0 to 1 percent slopes 

Las Animas-Lisco very fine sandy loams, 0 to 2 percent slopes 
Lisco very fine sandy loam, 0 to 2 percent slopes 

Lisco very fine sandy loam, wet, 0 to 1 percent slopes 
Manter-Satanta fine sandy loams, 0 to 3 percent slopes 
Manter-Satanta fine sandy loams, 3 to 6 percent slopes 
Marlake very fine sandy loam, 0 to 1 percent slopes 
McCook loam, 0 to 2 percent slopes 

Norrest loam, 6 to 11 percent slopes 

Norrest loam, 11 to 30 percent slopes 

Norrest-Canyon complex, 11 to 30 percent slopes 
Oglala-Canyon very fine sandy loams, 3 to 9 percent slopes 
Oglala-Canyon very fine sandy loams, 9 to 30 percent slopes 
Richfield loam, 0 to 1 percent slopes 

Rock outcrop-Tassel complex, 11 to 60 percent slopes 
Rosebud loam, 0 to 1 percent slopes 

Rosebud loam, 1 to 3 percent slopes 

Rosebud-Canyon complex, 3 to 9 percent slopes 
Rosebud-Canyon complex. 9 to 30 percent slopes 
Sarben-Busher loamy very fine sands, 0 to 3 percent slopes 
Sarben-Busher loamy very fine sands, 3 to 9 percent slopes 
Satanta fine sandy loam, 0 to 3 percent slopes 

Satanta fine sandy loam, 3 to 6 percent slopes 

Satanta fine sandy loam, 6 to 9 percent slopes 

Scott Variant loam, 0 to 1 percent slopes 

Tassel loamy very fine sand, 3 to 30 percent slopes 

Valent fine sand, 3 to 9 percent slopes 

Valent fine sand, 9 to 17 percent slopes 

Valent loamy fine sand, 0 to 3 percent slopes 

Valent loamy fine sand, 3 to 9 percent slopes 

Valent loamy fine sand, 9 to 17 percent slopes 

Valentine fine sand, 3 to 9 percent slopes 

Valentine fine sand, 9 to 17 percent slopes 

Valentine fine sand, hilly 

Vetal fine sandy loam, 0 to 3 percent slopes 

Vetal fine sandy loam, 3 to 6 percent slopes 
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